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The past nine months have witnessed several radical de- 
velopments in apprentice training in the mechanical de- 
partments of American railroads. 


Improvements Jn the first place, the marked ten- 
in apprentice dency in recent years to place a 
training higher value cn the human element 


in industry and to improve the 
methods of personnel administration has been reflected 
in the larger interest that is being taken in the selec- 
tion and training of the young men entering the railway 
mechanical department. This has stimulated a greater 
and more intelligent interest in the apprenticeship ques- 
tion and it is not surprising to find a number of gradu- 
ates of the apprentice training department of the Santa 
Fe heading up similar departments on other roads. 
Meanwhile, the Santa Fe, through the holding of its 
annual apprentice instructors’ conferences, and its an- 
nual apprentice conventions, has been doing much to im- 
prove still further its methods and practices. 

It is interesting to note that other roads which have 
adopted the Santa Fe methods in general, are departing 
from them in some particulars, better to meet different 
or changing conditions in their particular localities. 
There has been a tendency on the part of some of the 
leaders, also, to study more critically the methods of 
some of the more advanced educators. Results are be- 
ing manifested in various ways, and on one railroad 
at least, psychological tests are being experimented with 
in a limited way in selecting and rating apprentices. 

There has been a tendency on the part of some of 
the railroads to call upon outside agencies to a greater 
or less extent, to assist them in preparing material for, 
or in conducting the schoolroom or outside study re- 
quired in conjunction with the shop training. A _ no- 
table development in this respect during the past season 
is found in the cases of the Baltimore & Ohio and the 
Missouri Pacific, both of which roads have made some- 
what similar arrangements in contracting for the educa- 
tional material, the examination and grading of the 
papers, and a certain amount of si1pervision from an out- 
side agency. The results of this practice will undoubt- 
edly be watched closely by other railroads. 

Another significant fact is that some of the improved 
apprenticeship training methods and courses have been 
inaugurated or stimulated because of an expression on 
the part of the workers for such improvements. 

Undoubtedly, also, more attention is being given on 
many roads to checking up to determine whether the 
young men are as well qualified by temperament, per- 
sonality and training as they should be for the particular 
tasks upon which they are engaged. In some cases this 
is due to the “Find Yourself Programs” of the Younger 
Railroad Men’s Conferences. 

There seems to be a pronounced feeling among the 
apprentice supervisors and instructors throughout the 
country that something should be done to bring them 
together at regular intervals to discuss their common 


problems and to benefit from each other’s experiences. 
it has also been suggested that the railroads might make 
a very considerable saving if some of the more common 
methods and practices or tests could be standardized, 
and if time and energy could be saved by carrying on 
certain studies and experiments collectively, or under the 
direction of the group as a whole, rather than indepen- 
dently and without any correlation, as at present. 

The Mechanical Division has lad an apprentice com- 
niittee functioning occasionally in the past and now has 
a set of recommended practices on apprenticeship as a 
result of such committee activities. Is the time not now 
ripe for gathering together those interested in appren- 
ticeship problems under the direction of the Mechanical 
Division, or as a part of the program at one of its regular 
meetings, and possibly in connection with the presenta- 
tion of the report of a selected committee which might 
be assigned to study and report upon apprentice train- 


‘ing principles and progress. 


In the year 1926, a total of 408 grinding machines of all 
kinds were purchased by 107 railroads representing 87 
per cent of the total route mileage 


i on this continent. While this sub- 
macnines stantial increase over the 291 grind- 
demonstrate 


: ers purchased during 1925 and the 

merit 240 purchased during 1924, dem- 
onstrates an increased healthy interest in grinding ma- 
chines on the part of railroad shop men, the interest is 
really less than indicated by the figures because 44 per 
cent of the grinders purchased were floor grinders and, 
although counted in the total and performing a highly 
important function in railroad shops, can hardly be 
classed as major grinding machines, such as piston rod 
grinders, guide grinders, link grinders, internal grind- 
ers and car wheel grinders. 

Still more extensive use of grinding machines by the 
railroads is desirable not only because this method of 
machining may safely be said to have revolutionized 
the automotive and other industries in the interest of 
greater efficiency, but because progressive railroads have 
themselves demonstrated over a period of years the great 
economy and effectiveness of this type of machine for 
many operations. Cylindrical grinders are used for 
truing piston rods, valve stems, crank pins, driving 
axles and trailer axle journals, car wheels, etc.; sur- 
face grinders for guides, exhaust bases, stoker engine 
plates, die blocks, shear blades, etc.; internal grinders 
for air compressor reverse gear and other cylinders, solid 
main rod back ends, valve motion bushings, air brake 
parts, etc.; car wheel grinders for both new and slid 
flat cast-iron and steel car wheels. Countless locomotive 
and car parts, now in service after having been trued 
and finished by grinding, present a striking testimonial to 
the effectiveness of the modern grinding machine. 

Regarding grinding machines, the Railway Mechani- 
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cal Engineer said in June, 1922, “These machines are 
now made of sufficient capacity to finish locomotive and 
car parts from the rough stock. In the speed of pro- 
duction, accuracy and smoothness of finish, grinding 
machines are unsurpassed. They are particularly 
adapted also for the truing of worn parts. These worn 
parts are usually surface hardened to a rubbing or 
wire-drawing action and if a cutting tool were used to 
true the surface, a considerable cut would necessarily be 
taken to get under this hard shell. With the grinding, 
however, just enough material is taken off to true up 
the surface and, because little material is removed, 
there is a considerable saving of time required for the 
operation There are still some shops which 
do not utilize grinders to the greatest advantage and 
either get along without them or else use old grinders, 
which, through lack of power and rigidity are entirely 
unsatisfactory compared to the modern machines, which 
are available. There is a big field for the more general 
introduction of grinding machines of various kinds and 
sizes for railroad work.” 

The above statement is just as true today as it was 
five years ago. Grinding has become practically the 
standard method of finishing piston rods, and surface 
grinders, particularly when equipped with magnetic 
chucks, effect great economies in set-up and finishing 
time on some jobs. Internal grinders are increasingly 
popular for finishing air compressor cylinders in which 
the more accurate and smooth surface gives increased 
compressor life and efficiency. Car wheel grinders have 
continued to demonstrate their value during the past 
year, although the question of complete versus partial 
grinding of the wheel circumference is in dispute among 
railroad men and recommendations against the latter 
practice have been made by the Mechanical Division 
Committee on Car Wheels. 

The objection is sometimes still advanced that abra- 
sive from grinding wheels adheres to ground metallic 
surfaces. This statement has been refuted by practical 
experience with grinding in both railroad and industrial 
service as well as by the most exacting scientific tests. 
Prejudice against the use of grinding machines on this 
account is unwarranted and should not be allowed to 
‘stand in the way of further substantial economies in 
shop operation and the improvement in bearing surfaces 
possible from the more extensive installation of grind- 
ing machines. 


Since the publication of the June, 1926, shop equipment 
number of the Railway Mechanical Engineer, the trend of 
machine tool design has been one 
of refinement rather than develop- 


Refinement in 
machine tool 
design 


ment. During the past few years, 
the builders have turned to motor- 
izing all of their machine tools. 
This idea has so increased in popularity that practically 
every machine tool built today has motor drive, at least 
as optional equipment. In some cases, motor drive is 
standard and countershaft belt drive is special, while in 
others, motor drive only is furnished. Motors are ap- 
plied not only to the larger units, but also to the smaller 
machines, such as small drills, pipe threaders, grinding 
machines, etc., requiring fractional horsepower motors. 
Motors are more and more being built into machine 
tools rather than “tacked on” as an afterthought. Ac- 
cessibility, minimum utilization of space and protection 
are the three principal factors that determine the loca- 
tion of a motor on a machine. 

The larger machine tools are being more completely 
motorized to speed up production. This is true on two 
different makes of boring mills which were described 
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in these pages during the past year. These machines 
have been provided with power rapid traverse to the 
saddle, and the two tool spindles have individual motors. 

Control is another important branch of development 
that has undergone considerable refinement. New 
models of machie tools prove that considerable thought 
has been given to ease of control and facility in chuck- 
ing or feeding. Fast table movements on milling ma- 
chines, treadle control of work-heads on grinders, push- 
button control, pneumatic and hydraulic chucks, and the 
bringing together of all control handles within easy 
reach of the operation all show this tendency. In addi- 
tion, complete control mechanism has been placed on 
both sides of large planers and boring mills. This fea- 
ture helps to speed up production. 

Another tendency in refinement has been toward 
better bearings. Ball and roller bearings are being more 
and more employed. Having first been used successfully 
on intermediate shafts, their application is extending, and 
now they may be found on the main spindles of several 
machines. 

Where improvements have been made over former 
models, it is usually found that the construction is more 
rigid and the range greater, so that heavier cuts can 
safely be taken at higher speeds. This is particularly 
true of the bed castings and cutter heads of planers, 
boring mills, slab milling machines and turret lathes. 

An equally important improvement has been made in 
lubrication. Flood lubrication by pump or splash is the 
rule in the best machines. Many machines have been re- 
designed to secure a more efficient and a more centralized 
system of lubrication. Among such machines can be 
listed a car wheel lathe, an axle lathe and a quartering 
machine. Some builders have gone so far as to include 
oil filters in the lubricating systems. A type of oil filter 
for removing dirt and chips from the lubricant has been 
described in these pages during the past year. 

Hydraulic feed is becoming popular for drilling equip- 
ment, especially with the multiple-spindle machines. 
Improvements in radial drilling machines include motor 
on the arm, roller bearings, central control from the 
head, power clamping, mechanical interlocks and travers- 
ing bases for boiler plate drilling. 

At last three automatic chucking machines have been 
perfected in the past year. One of these is a vertical 
machine, fitted with automatic mechanical chucks, the 
other two being of the horizontal type, with air chucks. 
Development is shown in the design of grinding ma- 
chines, including the wide-wheel machines used for 
straight in feed. 

The fact that two each of portable pipe threading 
machines, drilling machines and universal wood workers 
have been described in these pages during the past year, 
indicates that the builders are fully aware of the necessity 
= railroad work of bringing the machines to the 
job. 

The principal development in wood-working machin- 
ery has been the refinement of the safety devices to pro- 
tect both the operators and the work. In many cases 
these machines have been made proof against injury. 

Many of the builders, realizing the tendency in railroad 
shops, to work to closer tolerances, have equipped their 
tools with vernier and micrometer attachments, especially 
on boring mills, milling machines and planers. 

Generally speaking, the year bas been one of steady 
improvement in detail rather than one of startling new 
inventions. There is a growing demand for machinery 
that conserves the strength and time of the operator. 
Whereas progress in any one direction has not been 
phenomenal or radical, however, there is hardly a type 
of machine on the market that has not been improved 
during the past year. 
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The annual car building contests that have been held for 
the past five years by the car department of the Delaware 
& Hudson, have been of considerable 
interest not only to railroad car de- 
partment officers, but to car builders 
and manufacturers of car appliances 
as well, ever since the first contest 
was held in October, 1923. At that time such a car 
building contest was considered by many to be a “stunt” 
of little real practical value. This feeling was largely 
due to the fact that many thought the working condi- 
tions under which such a contest was conducted were 
made so ideal that the information obtained, such as time 
studies, etc., could be of little service in applying to 
everyday car shop methods of production. However, 
the car department officers of the Delaware & Hudson 
have been holding these contests each year, regardless of 
adverse criticism, and have evidently made them an estab- 
lished institution. 

There is no doubt but that the location of the three 
principal division car repair points on the system has 
been a big factor in making these car building contests a 
success. Teams representing the Pennsylvania, Susque- 
hanna and Saratoga divisions are chosen for each annual 
contest from the Carbondale, Pa., Oneonta, N. Y., and 
the Colonie and Green Island car shops, located near Al- 
bany, N. Y., respectively. Having three teams instead 
of two is naturally more of an incentive toward keen 
competition. The employees at the four car repair 
shops considered it an honor to represent their division 
on its team—and it is an honor. The members of each 
team are chosen according to their individual ability as 
a workman which places membership on a car building 
team on practically the same basis as that of a high school 
or college varsity football team. In other words, being 
on the division car building team is considered the sign 
of a master workman and is an award for ability shown 
in the car building trade during the past year. The 
psychological benefits are obvious. 

A comparison ‘of the time required for the various 
operations, as well as the total time for the five contests 
that have been held to date, reveal some interesting facts. 
To illustrate, the first contest was won by the Pennsyl- 
vania division, with a six-man team doing all the work 
in 7 hr. and 49 min., or a total of 46.9 man-hours. The 
fifth contest, held May 19, 1927, was won by the Sara- 
toga division in 3 hr. and 6 min., with a team of 8 steel 
car repairers and 6 wood car repairers, making a total 
of 43.48 man-hours. The problem for the first contest 
was dismantling and rebuilding the superstructure, in- 
cluding trucks and draft gears, of a composite twin- 
hopper gondola of 85,000 lb. capacity. The fifth con- 
test consisted of rebuilding the steel underframe, super- 
structure and trucks, assembling and applying the draft 
gears, couplers and brake rigging of the same type of car. 
A comparison of the time figures for these two contests 
shows that the total time required by the winners of the 
fifth contest was less than the time required by the win- 
ners of the first contest to complete the woodwork alone. 
Evidently the division teams must have done some study- 
ing and experimental work with the object of reducing 
the time to dismantle and rebuild this type of car. A new 
method for organizing the work and new devices must 
have been developed to reduce the time and labor re- 
quired. In all probability, many of these devices can be 
used, or are now being used, in the shop. Perhaps the 
organization of the work or of the gang is applicable to 
current production. 

_ It is in the preparation and training for the contest 
'rom which the real benefits are obtained. The contests 
provide an opportunity for trying out new ideas, which in 
the opinion of the foremen and workmen, have practical 
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possibilities. It does not take a student of human rela- 
tions or an expert car repair man to see that both the em- 
ployees and the management of the car department are 
profiting by these annual car building contests. 


The mechanical departments of many of the railroads 
have kept step with the more progressive industrial com- 
panies in this country in the grow- 
ing recognition of the need for a 
higher type of leadership ability on 
the part of the officers and foremen. 
In both the June, 1925, and June, 
1926, issues of the Railway Mechanical Engineer exten- 
sive surveys, or round-ups, were presented of what was 
being done in the mechanical departments of the various 
railroads as to foremanship or leadership training. The 
problem was approached on different railroads in various 
ways; indeed, the great variety of approaches and 
methods, all working toward the same general end, was 
extremely noticeable in both of the above-mentioned 
surveys. 

The need for such training has become so generally 
recognized among railroad mechanical department offi- 
cers, and the movement has been progressing at such a 
steady rate, that it was not thought advisable to present 
a detailed survey of the situation this year. It is not out 
of place, however, to discuss certain developments of 
more or less significance. In the first place, not a few 
of the leaders have become convinced that not only must 
active measures be taken to inform and coach the present 
officers and supervisors in the principles of leadership, 
but that we must look ahead and start preparing for the 
foremen and officers for the future, by giving greater 
attention to the selection of young men entering the 
service, and to their future education and training. Then, 
too, there seems to be a greater appreciation of the fact 
that men selected for early or immediate promotion must 
be trained and coached in the principles of leadership in 
advance of their appointment to supervisory positions. 

At one important mechanical department headquarters 
a class is being conducted which is composed entirely 
of men who are studying to fit themselves for promotion 
to supervisory positions. Apparently—and possibly this 
is to be expected—these men are taking a greater in- 
terest in such studies than did a similar class made up 
of men already holding supervisory positions. It is sig- 
nificant, also, that some of the apprentices are deliberately 
looking forward and planning to fit themselves for 
supervisory positions. This movement has undoubtedly 
been stimulated by the various Younger Railroad Men’s 
Conferences which have been held in recent years under 
the direction of the Railroad Y. M. C. A. 

The Industrial or Human Relations Conferences, held 
under the direction of the Industrial Department of the 
Y. M. C. A., and particularly those at Silver Bay, N. Y., 
Blue Ridge, N. C., and Estes Park, Colo., were attended 
last summer by a much larger number of railroad repre- 
sentatives than formerly, and have had a splendid effect 
in inspiring an interest in more effective leadership, and 
also in helping to improve human relations and bring 
about a higher degree of teamwork and co-operation. 

It is being recognized more and more in industry that 
the best results in foremanship or leadership study classes 
can be achieved with properly directed discussion groups. 
The great difficulty has been to find men who have the 
ability or understand the technique of leading such 
groups. The experimental movement which was first 
started only a few years ago to train leaders for such 
discussion groups, has both been found so effective that 
a number of these special intensive conferences for train- 
ing men to lead discussion groups on foremanship or 
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leadership questions, have been scheduled for the coming 
months. These are being fathered by various organiza- 
tions interested in industrial and vocational training. 

There has been a steady increase in the number of 
supervisors’ clubs or organizations. On the other hand, 
some of the older clubs have slowed down or have dis- 
continued their organization. While the number of those 
that have fallen by the wayside is a small percentage of 
the whole, it does suggest that critical attention should 
be given to the reasons that make for the marked success 
of some clubs, and also to the reasons, on the other hand, 
why some of the clubs have failed. The work is so really 
worth while, as evidenced by the testimony of many off- 
cers and supervisors, that it should be allowed to fail. 
A worth while movement of this kind does not run itself, 
but requires constant study and effort in order to keep 
up the interest and meet the changing conditions. Is not 
this question of so great importance to the mechanical 
departments of the railroads, and to the other depart- 
ments as well, that the Mechanical Division of the Amer- 
ican Railway Association could well afford to take the 
initiative in a study which would make available to the 
railroads information as to the best ways and means of 
educating the officers and supervisors in the application 
of the principles of sound and successful leadership, and 
in insuring the permanency of such activities? 


The railroads have many times been the object of criti- 

cism for the manner in which they purchase machine 

; tool equipment, the relatively small 

Railroad buying volume of purchases as compared 

of with other industries and, in many 

machine tools cases, for the quality of machine 

tools they buy. Much of this criti- 

cism has been fostered by a comparison of railroad 

methods and facilities with those of other more highly 
specialized industrial organizations. 

Many changes are taking place in the industrial world 
and the manner in which the railroads of this country 
have been able to function under the added burden of 
the last ten years would indicate that they have at least 
kept pace in the march of changing events. Not the least 
important of the many changes in the railroad field has 
been the marked improvement in the design of motive 
power which in turn, with more intensive utilization, has 
demanded higher maintenance standards. The mainte- 
nance of motive power is the one and only function of 
a locomotive shop and upon its demands depends the 
requirements for new shop machinery. 

Attention has been drawn to the relatively greater 
amount of older machinery in railroad shops as com- 
pared with some other industries. The most authentic 
inventory of railroad shop equipment is that contained 
in the valuation records of the Interstate Commerce 
Commission which are now practically ten years old and 
any study based upon that information would present a 
picture of the physical condition of railroad shop equ’ 
ment before the marked changes of the past ten years 
had begun to take place. The Class I railroads of this 
country now spend annually for new shop machinery 
over three times the amount considered necessary for 
normal rehabiltation of facilities ten years ago. Con- 
sidering the fact that this expenditure bears, at the pres- 
ent time, a direct relation to net earnings, it is reasonable 
to suppose that along with an anticipated increase in 
railroad earning power the annual machine tool expendi- 
tures will show a consistent increase. 

The railroad market for machine tools represents from 
ten to fifteen per cent of the total distribution of machine 
tool equipment in the types used by railroad shops and 
in money value represents an annual -expenditure of 
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from twelve to fifteen million dollars. Upon a complete 
mutual understanding of the railroads’ demands for ma- 
chine tool equipment and the manufacturers’ problems of 
production and marketing will depend the intelligent 
spending of this amount by the former and the selling 
success of the latter. 

The requirements of a railroad for machine tools may 
be divided into two general classifications: high-grade 
production tools for the main repair shops where high 
capacity, long service life and a high degree of accuracy 
are required ; a somewhat less expensive, yet serviceable 
tool for the smaller outlying shops and engine terminals 
where only running repairs are made. This, then, should 
determine the type and quality of machine needed to 
handle the job for which it is being purchased. Ob- 
viously no railroad should be expected to buy a high- 


grade, high-capacity machine for a relatively unimpor- 


tant repair point, nor should it expect any other grade 
of machine to stand up any length of time under the 
service conditions imposed by production demands. 

The mechanical department has just about so much 
money to spend each year on new machinery and because 
this appropriation is usually somewhat less than seems 
to meet the needs for new tools, it is of paramount im- 
portance that every dollar of it is wisely spent. Without 
going too much into detail it is desired to call attention 
to a change that is taking place on some of the more 
progressive railroads which has much to commend it 
to all roads when intelligent machine tool selection and 
purchasing methods are being considered. First, ma- 
chine tools are selected on the basis of the service that 
is going to be demanded of them; second, accurate serv- 
ice records of the maintenance cost of all machines in 
service are being maintained in order to know what 
make and type of machine is rendering the best service 
and to determine accurately when the economic turning 
point in the life of a machine has been reached; third, 
the mechanical department specifies the make and type 
of machine which will fill the requirements in the service 
classification for which it is intended and finally, the pur- 
chasing department has the authority to buy only from 
the manufacturers whose names are mentioned as mak- 
ing a machine of the quality demanded. This method 
of machine tool selection has stood the test of trial in 
other industries for several years and in adopting it the 
railroads need have no doubt as to the assurance that it 
will result in their acquisition of a much higher grade 
of machine tools than has been the case many times. 

From the manufacturers’ standpoint an improvement 
in methods of selection along such lines would result in 
greater profits from railroad sales through the elimina- 
tion of the necessity of following up by personal calls 
the inquiries for machine tools on which there is no 
reasonable assurance of sales success. Price, consistent 
with quality, ceases to be a dominating factor in pur- 
chasing—the manufacturer must be assured of a fair 
price in order to make improvements in design and 
render the service necessary on his product. 

The railroads today are faced with the necessity of 
plant rehabilitation in order to keep pace with the de- 
mand for motive power. Their earnings in the past few 
years have made purchases of new machinery possible 
on a larger scale than heretofore. The manufacturers 
of machine tools adaptable to railroad work can both 
profit and render a valuable service in assisting the me- 
chanical departments in the intelligent selection of the 
proper tools for the service demanded and, in assisting 
the roads to prepare specifications and inquiries in a 
manner such as to eliminate the bidding by manufac- 
turers of equipment not suited to the particular demands, 
will be able eventually to realize a more satisfactory 
profit from an increased volume of railroad sales. 
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Voon concert of Union Pacific employees’ band 





L.A.&8.L. heavy repairs centralized 
: at Los Angeles 


Union Pacific shops in Southern California, notable for 
equipment, orderliness, good workmanship 
and high employee morale 


geles & Salt Lake unit of the Union Pacific System 
has been centralized at a relatively few points, of 
which the new shops at Los Angeles, Calif., are now 


OCOMOTIVE maintenance work on the Los An- 











Shop banners on display 


equipped to accommodate the largest modern locomotives 
and handle all of the general repair work for the unit as 
well as some Class 4, 5 and 5% repairs. The visitor at 
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the shop is first impressed with the modern shop equip- 
ment and machine tools available for locomotive main- 
tenance work, and, second, with the general order and 
cleanliness everywhere apparent. In fact, all of the 
buildings in the locomotive and car departments, store- 
house, and engine terminal are maintained in an excellent 
state of repair, well-painted and with shop grounds pro- 
fusely decorated with beds of flowers and shrubs largely 
cared for by the shop men themselves. Carefulness about 
general shop conditions is conducive to carefulness in 
handling locomotive repairs, and the emphasis placed on 
this feature at Los Angeles shops has resulted in a not- 
ably high grade of workmanship and freedom from en- 
gine failures, there being some months in which no 
failures occur, although approximately 191 locomotives 
are in service daily. The last feature of the work at Los 
Angeles shops, though by no means the least important, 
is the sincere and concerted effort made to provide shop- 
men with every possible facility for self-improvement, 
education and healthful recreation outside of working 
hours, in order that they may become more valuable to 
themselves and to their road. 

Numerous water fountains and urinals are con- 
veniently located to save steps and all through the shop 
an effort has been made to help the men and make things 
convenient so that they can and will remain at their 
work. 

In a like manner all ordinary “traps” are removed and 
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instead of lecturing men for putting material, etc., on 
top of cupboards or on sills, a slanting roof of timber 
is applied so that material will not stay up there. As 


satisfied as to the respective locations. Prints were made 
and studied by many men and foremen and criticized 
frankly since, in the end, the men and foremen are held 
responsible for the output of each department, and it is 
necessary that machines be arranged to save labor and 
minimize lost motion. 

The average monthly output at Los Angeles loco- 
motive shops is two No. 2 repairs; (See Table I) six 
No. 3 repairs; two No. 4 repairs and three No. 5 re- 
pairs. The man-hours for classified repairs are as fol- 
lows: Class 2, 6,907; Class 3, 5,115; Class 4, 2,340; 
Class 5, 1,244. The average force employed is 362 
and the total number of foremen, nine. The number of 
men in each major department is as follows: Machine 
shop, 71; erecting shop, 68; boiler shop, 89; blacksmith 
shop, 24; pipe shop, 25; electric shop, 8; tool room, 16; 
air and cab, 22; welding shop, 15, and labor force, 24. 
During the average month 3,984 man-hours are spent 


far as practical, a metal vise bench is provided that is 
merely a pedestal and offers no place to gather trash and 
this eliminates the necessity for a supervisor to order 
When not in use, all tools 


frequent general clean-ups. 

















The rip track blacksmith shop is a model of neatness 


are required to be kept in regular places assigned for 
them. 

Sensitive drill presses, radial drills, and grinding 
wheels are scattered around the departments so that the 
men have access to them without walking across the 
entire shop. Two portable engine lathes in the erecting 


on store order work, or approximately six per cent of 
the total, and on work equipment, 2,434, or approxi- 
mately four per cent of the total. The aggregate man- 
hours for both store order work and work equipment 
are, therefore, 10 per cent of all the man-hours worked. ' 


Table I—Definition of class repairs on the L. A. & S. L. 


Class 1—New boiler or new back end and general repairs to flues and 
machinery which will put locomotive in condition to perform full term of 
service in the district ‘and class of service to which assigned. : 

Class 2—New fire box or one or more shell courses or roof sheet, and 
general repairs to flues and machinery to put locomotive in condition to 
—— a full term of service in the district and class of service to which 
assigned. 

Class 3—General repairs which will put locomotive in condition to per- 
form a full term of service in the district and class of service to which 
assigned. 

Class 4—Heavy repairs which will put locomotive in condition for per- 
formance of not less than one-half term of service in the district and 
class of service to which assigned. 

Class 5—Light repairs which will put locomotive in condition to perform 
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General layout of the Los Angeles locomotive shops of the Los Angeles & Salt Lake 


shop save considerable time in the fitting of locomotive 
frame bolts. 


Department locations carefully studied 


Before the new shops were built about two years ago, 
they were laid out with small blue cardboards, repre- 
senting the various machines and departments, pegged to 
the floor plan ; then foremen singly and in groups studied, 
discussed and relocated the cardboards until they were 


not less than one-quarter, term of service in the district and class of 
service to which assigned. 

Class 5%4—Light repairs costing over $75 at any one time but which 
do not improve the condition of the locomotive for at least one-quarter 
term’ of service in the district and class of service to which assigned. 


The thorough-going repair work at Los Angeles shops 
is initiated with the arrival of a locomotive at the shops. 
The water is drained from the cistern or tank in the 
enginehouse, the locomotive then being moved to an 
oil sump built on a track leading from the enginehouse 
to the back shop for the purpose of draining the fuel 
























































































































326 








oil tank. The locomotive is moved with the shop 
switcher to the back shop and disconnected from the 
tender, and then over the transfer table to the erect- 
ing shop where it is placed in stall No. 1 in the erecting 
shop. Before any dismantling work is performed, the 
boiler is filled with water and a pressure of 100 Ib. 
applied for the purpose of testing for cylinder or steam 
chest leaks, also leaks at the cylinder and valve cham- 
ber heads, superheater header and steam pipes. 

After making this test, any defects found are given 








A labor-saving method of applying side rods to locomotives 


attention while other repairs are being made to the 
locomotive, thereby avoiding delay when the locomotive 
is being taken out of the shop. 


All parts thoroughly cleaned and inspected 


After this test is made, a stripping gang dismantles all 
parts from the locomotive that require repairs. Labor- 
ers remove these parts to the lye vat outside the 
shop for cleaning and from that point the same men 
distribute them to the various departments to which they 
must go for repairs. All parts are painted with whiting, 
and are then inspected and vibrated to disclose defects. 

The frames, after being wiped, coated with whiting 





Modern facilities for wheeling and unwheeling locomotives 
form an important part of the shop equipment 


and vibrated for defects, are brought as nearly as possible 
to perfect alinement. All bolts and frame keys are 
tested, braces and expansion pads inspected and renewed 
if defective. Plain cross braces are welded when prac- 
ticable to do so but no attempt is made to weld box- 
type braces. Cylinders or valve bushings that are out 
of round or tapered: are re-bored or re-bushed if neces- 
sary. They are tested for tightness in the cylinder fit 
and also gaged to determine if valve ports are of the 
proper dimensions and the proper distance apart. 
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Unusual care in wheel and box work 


Pedestal jaws are trued to a face plate, pedestal binders 
properly fitted, and shoes and wedges laid out exactly to 
blue print from two lines running through the cylinders. 
Shoes and wedges and pedestal binders are put in place. 
The main centers of the locomotive are then trammed 
and made to tram right before putting on the side rods. 





Table II—Machinery at the Los Angeles locomotive shop 


Shop No. Description Motor hp. 
| 14-in. Warner & Swasey brass turret lathe.......... 2 
2 oe ne ne rte re ae 5 
6 Dea. Perea COMBE AGUNE, oo iissinac ccc ceeccneeecces 7% 
7 24m. Bullard vertical turret lathe... .......0.csscees 7% 
9 14-in. Niles horizontal boring mill.................. 7% 
30 EA A UME, TIN os ooo ns ocala 6:09:0:)6 0:6 45'6 0/3 a jelea wb 0% 2 
11 Ste Pant Pros 20 FaGtel GPW ows cieiencc cc scccsesece 10 
12 4-in. Oster pipe threading machine.................. 14% 
13 24-in. Baker Bros. vertical drill press..............4. 5 
14 30-in.. MiOrtol \GTAW-OCUl BURDET 6:0 5:66.06 5i000cseeeseees 10 
1 ee ee ee % 
17 28-in. Warner & Swasey turret lathe................ 5 
18 ee NIRS SBCAIMIEE SS 65 vs ase is 5.6: 0: 0.0106:6-6' 6,019 04.8.4 9:0 000 85505: 5 
19 Dh-in. Weare CMSA TAM. ona. ic cc wie stewcecesene 7% 
20 eee 2 
21 14-in. soe ag RE ERNE erm eaenee 2 
22 ee, MN, IO a) isn a nik ain sb 4 Siw eco diauiesdsaelaie'y o.6 6% 3 
26 No. 3 Hendey universal milling machine............. 7% 
28 INO: 2 GRMEy WHIVETER! BLHIIEE. oc iee ccccccccesccee 1% 
29 So-am: Deetrscn Te TIGUVEY PUAET Ss 6.6 oo6.05.0s:0d.00ccceees 20 
30 UI i Gaara tan a'-6 19 asso avers 64a aw Aa SR 5 
31 Pi, PII, TORBEN CRIT oa 6.5.0: 65 0.0:650 610.0 0:0:01510 H0:010:5-0:6:5 5 
32 ER NE sia iin 96 co sibicin en corse prcainisresiniaisie 20 
33 ee ee re 5 
34 eels a Iain: aie o nic Sinn. wis iateisis/op-accatsauwwenauawe 10 
35 Pai; En, NER. MII, oo onic 6 ocs0 5.550 bee ese’oeses 1 


36 96-in. Southwark 500-ton hydraulic press............ 2% 


1 

37 90-in. Putnam driving wheel lathe.................. 50, 7%, 3 
38 26-in. Pratt & Whitney turret lathe.................. 10 
39 Re TS re ere 10 
41 42-in. Niles vertical boring .mill.........cccccccccccs 10 
42 ee ee ee 7% 
43 oe ONE ee ean eae 7% 
44 23-in. Le Blond heavy duty lathe............ccccceee 10 
45 OR err er rrr 3 
58 24-in. Monaren e€ngime lathe.........cccsccrccscccecs 10 
59 OE ee ee eee ee re 5 
60 oe ee I REI ono 5 9. a 4:00 a o'w do 0S ng 3 HG Se SSO 5 
61 Ee eras ts IEE 5 6 56 5a 056 5 's-4 0'4: 0050 be wise pares :6:05% 5 
62 a ee IR soo caraniid 5.0 10.6 apni alsin Sis alelone Sea i0 5 
65 42-in. Bullard vertical turret lathe............ccccees 15 
66 TE, ONORC COMIEP MAING. in... 550-0055 si 0sessenaees 3 
67 EG-3n, DONATO POLtAGle IAMS. ... occ ccccciccccesees 2 
68 i@-in. Monarch portable IAthe. ... .... 006s cccesceesse 2 
69 24-in. Betts-Bridgeford crank slotter................ 10 
70 No. 2 Sundstrand radial link grinder.............0¢. 7% 
71 MEIC) (GUUME SRACMINE Soo: 0.60105 0 0.0 08esne es 0010 we ewes 1 
72 er ere 1 
73 Chambersburg 50-ton hydraulic bushing press......... 5 
74 No. 4 W. & S. universal turret lathe................ 3 
75 PEGMNGGR: UPR . TPR OE ao os 6 in 0-5 5 nino 0:0:50-0.00 v0 0 aeees a 
76 134-m. Tends Sead Bolt Cutter... 6c ecccccsiccecees 5 
a7 2. LOns Z-eOd DOU. CUIEL <n... ccs cs ccccwssens 5 
78 ne ON Nee eer ee 15, 2 
79 15-in. Norton surface grinder... ........ccccccccccecs 20, 5, % 
8i 34-in. W. F. & J. Barnes drill press.........0.00.. 

82 Underwood panies Oo eres is 
83 %-in. Leland Gifford sensitive drill................. 1 
84 ¥%-in. Leland Gifford sensitive drill...............02- 1 
85 Seth, ANN, STIBTRN VE: TT 6 5.56 6. 0:00-0:00. 0,000 00000600 00 % 
86 ee MIN SONG so oa hii s ecaiswesiceieesecioas 5 
87 4-in. Whiton centering machine................205- \ 
88 SG-mm. BCCIOD. GFAW-CHE GAPE... 6 .cicccescccscccseccs 15 
89 Wilmarth & Morman tool grinder.................00. 2 
90 NS eer rere 2 
91 32-in. Woodward & Powell crank planer............. 5 
138 oS eee a eer 20 
139 42-in. Betts-Bridgeford engine lathe................. 30 
140 ne I NIN NU 55 ca 5 sar'5 0b ve, chi sh Sore ie ve sacace oe eveceieus 38,5 
141 Ie I IONS 5 550.05 ko 56.0156 wise sewe seers an 
150 baGah, POUT: MOUGNIVE GEE S56 55.62.00 :00c0c-0106s000.600.00% % 
215 NE AUIS UNI 5555 ors asesr6 we silnis' 9 01076 ecarees)abrk abla leo. ee 
258 a INI 55.56 0.0:6:0:0; (0:0 servo mrorsinvererennio nis a0-bis cua 5 
259 IN IEEE TREES 10.6.3 <.10:06:0:010,05 b wrsraelavaias oie'stebiosiae 5 
260 NEE oe aos 5 (aie.6-6 4 orem naweneove oielererniee Y, 
261 ois rcs. abs syodio sew suns aia once 5 
262 IN NN oii oso dcai aiaisicbre 016 Sialbinsn wie .erehe)s, bre 'e\sie'e 15 
263 I 5555.0 eio a6 bie = alsral4 acai b sia wiellesmrale 15 
264 RIE ioroo 56.5 ai oie n o.d:s :0:b:0ie gro isine'e 10918 idsoi0-0 20 
265 ee OE a eee 10 
266 24-1m, Monarch engine lathe... cccccccescsesesess 7% 
267 36-in. Betts-Bridgeford engine lathe................. 20 
268 No. 2 Victor nut facing machine.............0..06.- 1% 
269 No. 2 Victor mut facing machine. .......cccccocsscc 1% 





Crank pins are plummed on the right side, putting the 
left crank pins on the back centers. The locomotive 
is then ready for application of left side rods, the right 
rods being handled similarly. The rods, overhauled and 
brought to standard length at the rod bench, are 
assembled, supported by chains from the shop crane as 
shown in one of the illustrations, and applied as a unit. 
They must slip on freely. 
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It is the practice first to check the driving wheel tires 
to see that they gage properly between the treads. If 
found not of the proper spacing, changes are made on 
the wheel center to correct the position of the retaining 
shoulder, Tobin bronze being used to build up the wheel 
center to the proper dimensions. All driving journals 
are turned at each overhauling. All crank pins are 
pressed out and holes tried in the quartering machine. 
Any that may be out are rebored and in all cases new 
crank pins are applied. Tires are brought to the stand- 
ard contour on the 90-in. wheel lathe. 

Driving boxes are overhauled in the following man- 











Betts-Bridgeford 42-in. engine lathe recently installed 


ner: Old brasses are pressed out, brass knocked off 
the shoe and wedge and hub faces, whiting applied and 
the boxes tested for defects. Then they are taken to 
the brass foundry and the brass poured on the shoe and 
wedge and hub faces. The boxes are taken to the draw- 
cut shaper where they are reslotted both on the brass fit 
and the cellar fit. They are then delivered to the boring 
mill and counterbored for the collar on the driving box 
brass. Brasses are machined on the draw-cut shaper 
and pressed in. The boxes are taken to the planer and 
the shoe and wedge face planed to standard dimensions. 
They are delivered to the boring mill where the hub 
face is brought to the proper thickness to maintain the 
lateral called for on the blue print, and the brass bored 
to the proper size for the journal. Oil grooves are 
chipped on the shoe and wedge faces and the small holes 
on shoe and wedge faces drilled to the oil pockets. Holes 
are drilled and counterbored for the driving box plugs, 
which are applied. The boxes are finally spotted to 
the journals and the cellars fitted. 


Modern machine equipment installed 


The location of the up-to-date equipment for machin- 
ing important parts such as driving wheels, boxes, mo- 
tion work, rods, brake rigging, spring rigging, etc., 
is indicated on the floor plan which shows the com- 
plete machinery layout. Reference numbers in the draw- 
ing refer to machines listed in Table IT. 

Valuable machines in the machine shop from a pro- 
duction standpoint are the draw-cut shaper, the verti- 
cal turret lathe, the horizontal boring mill, the wheel lathe 
and the modern engine lathes, turret lathes and drilling 
machines. On the draw-cut shaper, 10 driving boxes 
are machined in 8 hr. or 12 fittings of driving box 
brasses in 8 hr. For machining cylinder packing rings, 
the vertical turret lathe has a capacity of twenty-four 
30-in. rings in 6% hr. The capacity of the horizontal 
boring mill on rod work is one set of rods for a 10- 
coupled engine in 6 hr. The wheel lathe turns a pair 
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of 72-in. tires from floor to floor in 52 min. It is 
equipped with a double quartering attachment which 
has been used to bore crank pin holes in two sets of 
driving wheels, 16 holes, in 8 hr. 


In the boiler shop the two-spindle radial drill press, 
McCabe flanger, combination punch and shears, Landis 
bolt cutters, bending rolls and air clamp are effective 
tools. Superheat flue sheet holes are cut out in one min- 
ute each and the 2-in, flue holes are drilled, reamed and 
counter-bored in two minutes each. The McCabe flanger 
is a great improvement over the old method of hand 
fianging. The combination punch and shears will handle 
the work as fast as it can be brought to the machine. On 


a triple head bolt cutter, 150 staybolts can be cut per 
hour. 


It is the practice on the L. A. & S. L. to weld all flues 
in the firebox, and all flues above the superheat line in the 
front end. All mud ring corners are also welded because 
that is the part of the mud ring that gives the greatest 
trouble. The greatest precautions are necessary in per- 
forming boiler work at Los Angeles shops, owing to the 
fact that this unit of the Union Pacific operates under 
extremely bad water conditions. Fireboxes are re- 
newed about every four years. Superheater flues run 
from one shopping to the other, when about 25 per 
cent are scrapped due to corrosion on account of un- 
usually bad water. . 


- On large locomotives which require firebox renewal, 
the boiler is cut loose from the cylinder saddle and 
taken to the boiler shop for application of a firebox. This 
avoids cutting the butt-end off, or removing the back 
boilerhead, renewing boiler braces or rivets in the boiler- 
had, removing rivets and their re-application, which 
saves considerable labor. 

. The flues are handled to and from the flue shop on a 
flat car. They are then taken from the flat car by a 
locomotive crane and placed on a rack above the flue 








Putnam 90-in. wheel lathe for turning tires and quartering 
wheel centers 


rattler and allowed to roll in by gravity. The rattler 
is elevated and when the doors are opened the flues roll 
out by gravity on a push car provided for that purpose. 
After repairs have been made to the flues they are loaded 
back on the flat car by the same locomotive crane. The 
flat car is then moved in front of the locomotive, making 
it convenient for men putting flues in the boiler. A spe- 
cially designed push car is provided for handling super- 
heater units out of the locomotive and when putting them 
in. The superheater units are lifted from the truck 
which is of the same height as the front end of the loco- 
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motive and are placed back on the locomotive from the 
same truck. 

The locomotive is tested in accordance with federal 
requirements. Superheater units, steam pipes and nozzle 
stands, cylinder heads and valve heads, after application, 
are given a special test with cold water at a pressure of 
100 Ib. The testing of the boiler is performed in accord- 
ance with the federal laws, also the setting of safety 
valves and testing of the air brake apparatus. After 
the boiler has been tested and any defects corrected, the 
boiler is lagged and the jacket applied. The locomotive 
is moved to the enginehouse and the boiler given a 
thorough washout. It is then ready for a break-in and 
seldom returns to the back shop. 

Locomotives are broken in by running them up and 
down a track in the yard limits for eight hours. After 
returning to the enginehouse any necessary adjustments 
are given attention. Then each locomotive is run on a 
slow train a number of trips until it is in sufficiently 
good running condition to go into the regular service 
in which it belongs. 

While no form of piece work or bonus system is 


Bullard 42-in. vertical turret lathe machining cylinder 


packing rings 


employed to stimulate production, it is felt that equally 
good results are secured with day work, owing to the 
unusually high morale of the shop employees. Good 
quality of work is obtained by close supervision and 
rigid inspection of all details. A simplified schedule 
system, prepared by the general foreman and having 
progress dates posted conspicuously on bulletin boards, 
is in force. 


Excellent co-operation secured 


No description of Los Angeles shops would be com- 
plete without an outline of the methods used to stimulate 
co-operation on the part of all foremen and shop em- 
ployees. The men are encouraged to improve them- 
selves both mentally and physically and opportunity is 
afforded for their recreation outside of working hours. 
All are treated fairly and, while a friendly family spirit 
exists to a marked extent, shop discipline is strict and 
no foolishness tolerated. 

The subject of American citizenship is kept before 
the men and clubrooms and assembly rooms provided 
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for patriotic and educational meetings. No attempt is 
made to dictate to any man religiously, but the man- 
agement does try to direct the thought of the men along 
proper channels, appealing to their better sides and 
encouraging them to become good citizens and loyal 
Americans as well as faithful employees of the Union 
Pacific System. The satisfaction of the men with gen- 
eral shop conditions is one of the important factors in 
the good work turned out. 

At all points along the line of the Los Angeles & 


Boring a main rod back end on a Niles horizontal boring 
machine 


Salt Lake, the railroad co-operates with various educa- 
tional institutions in providing night school instruc- 
tion. In the Los Angeles high schools, shopmen enroll 
in the night classes and study in the evenings, working 
at their respective jobs during the daytime and a consid- 
erable number of apprentices have become interested in 
this work. 

Every opportunity is afforded the men and foremen 
to participate in the control of shop conditions. In ac- 
cordance with Union Pacific practice, council meetings 








Convenient truck for handling flues and superheater units 


are held monthly, at which a member from each craft 
sits with the supervisors, a chairman being elected for 
each meeting in advance. At these meetings, those 
present discuss workmanship freely, criticize each other 
frankly, suggest ways and means of facilitating the 
work, tell of anything that is handicapping the output, 
report any shortage of material, discuss the location 
of machinery, any lack of co-operation, etc. 











ng 
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The apprentice board, consisting of the apprentice 
instructor and several foremen, meets every 90 days 
to discuss the apprentice grades and performance and 
recommend corrections to the shop superintendent. 
The safety committee, consisting of foremen and rep- 
resentatives of all shop crafts, meets each month to re- 
view the accidents and make recommendations. The 
los Angeles shops won the banner for being the safest 
shop on the Union Pacific System for 1925 and 1926. 
Shop foremen meet once a month and discuss shop 
output, schedules, routing standards, instructions, etc. 
The Union Pacific management takes an interest in 
the men at play, and has encouraged the organization 
of an athletic club at each of its terminals, the men to 
complete in all activities. Ball teams have been or- 


ganized at Los Angeles (which holds the championship 
of the system), Lynndyl, Utah, Milford, Utah, and 
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Las Vegas, Nev.; tennis teams at Caliente, Nev., Las 


Vegas and Los Angeles. Employees at Lynndyl have 
a 10-year lease on 4,000 acres of land, for hunting and 


fishing. There are system bands at Los Angeles, Las 
Vegas, Milford, Caliente; basket ball teams at Las Ve- 
gas, Milford, Los Angeles, Caliente, and Lynndyl. In 
addition, at Los Angeles and Las Vegas there are four 
indoor base ball teams, and horse shoe pitching teams ; 
there are quartets at Lynndyl, Las Veges, and Los An- 
geles, and an orchestra at Los Angeles. This movement 
has only been in effect on the unit a little over a year, 
but it is rapidly gaining in interest and activity and is 
productive of much good. 


Katy apprentices overhaul six-wheel 
switcher 


By T. C. Gray 


Supervisor of apprentices, Missouri-Kansas-Texas, Parsons, Kansas 


HY is it not important that the railroads give 
attention to the selection and improvement of 
their human equipment? Their materials, 

laboratories, and physical equipment are purchased and 
maintained under very rigid specifications and require- 
ments. Which is the more important; good labor or 
good material? Certainly the railroads want and need 
both and, in fact, must have both to render the efficient 


However, the writer wonders just what percentage of 
present day shop supervisors are intensly interested in 
modern foremanship. 

A well known and successful university football 
mentor has placed his system of football in the high 
schools of the state and is now even working with the 
grammar school boys. This coach surely has several 
advantages over the man who has to “make over” his 
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M-K-T apprentice boys at Parsons, Kans., shops, and the locomotive they overhauled by themselves 


ervice which the public demands of our transportation 
systems. We hear and read a great deal regarding fore- 
mianship training. Foremanship conferences are being 
conducted by some roads. Classes in foremanship are 
held by others. Supervisors clubs have been organized 
some roads and one of the functions of the majority 
of these clubs is to give the foreman a better under- 
standing of his job. Some one has said, “You can’t 
teach an old dog new tricks.” Like all other rules or 
proverbs, the foregoing expression has a few exceptions. 


material when it enters the university. Good foremen 
come from good mechanics; good mechanics are the 
result of the proper selection and training. The ma- 
jority of the roads could take several lessons from the 
foregoing successful coach and start their foremanship 
training in the right place—the apprentice school. Can 
there be a more nearly ideal training and developing of 
the future personnel of the mechanical department than 
by the apprenticeship route? 

H. M. Warden, mechanical superintendent of the 















































330 


Missouri-Kansas-Texas realizes the false and absurd 
economy of wasting good material with poor labor. He 
looks upon his apprentice department as of vital im- 
portance and keeps in close touch with the manner in 
which the boys are handled, both in the school and in 
the shop. He frequently calls some of the advanced 
apprentices into his office and tells them of the late 
trend in locomotive or car design and performance. He 
attends as many of their meetings as possible and not 
only manifests an interest in their affairs but shows 
them in many ways that he is keenly interested in them. 
He tells them that their chances for advancement de- 
pend entirely upon their application and interest. There 
are a great many jobs in the locomotive shop that the 
majority of boys miss while serving their time. How 
miany apprentices have a chance to turn and fit new 
crank pins or axles? How many apprentices have a 
chance to layout and fabricate a new firebox? How 
many apprentices have a chance to set the valves, figur- 
ing the changes and all? How many apprentices have 
a chance to counterbalance an engine? These and many 
other jobs are missed by most apprentices. In most 
large shops where apprentices are found, the apprentice 
will probably help a mechanic on a few of the above 
jobs but will not be put “on his own” and will not re- 
ceive the proper training or instructions on any of these 
jobs. The writer obtained the majority of his valve 
experience underneath an engine as “engineer” on the 
air motor which actuated the roller mechanism. 


Mr. Warden decided over a year ago that the only 
solution to this problem would be in letting the ap- 
prentices overhaul one engine completely at each large 
shop point each year. This was to be a small engine 
and run through the shop on regular schedule. 

The first engine selected was No. 23, Class B2a, a 
six-wheel switcher having the following principal di- 
mensions : 


NNN oa. Sos cshinig dee sree nid veins 64.4 04S RAIS TS OR ee eed 29,300 
Cylinders. ......sscccccecsscccccccecseccccccsnes 20% inches by 26 inches 
MU d cvcisicye a cae ne Wiaa sieves 416.0 PRES SAS O Oa e Keene aalebe ane 57 inches 
SUCAM) PLESHUTS......-cccesrccecscescccccccccsssescstecsesecceses 180 Ib. 
Ce ee ee re ee er eee Ce ter Piston—Stephenson 
PT IIR 5.4 055 015:5:i6.65:4 6:04 Saale howd bE RK 10 eK Os Be OE 138,000 Ib. 


The engine was brought into the Waco, Texas, shops 
in the latter part of July, 1926, and dismantled by the 
regular stripping gang. All of the work, including both 
niachine and erecting, was handled by apprentices. The 
engine was changed from saturated steam to super- 
heat. The major items entailing new material are listed 
below : 


Firebox 

Fluesheets (both front and back) 
Cylinders (piston valve) 

Bronze shoes and wedges 
Driving boxes 

Crown brasses 

Tires 

Steel eccentrics and straps 

Axles and crank pins 


Steel cab 

Dry pipe and steam pipes 
Pistons, crossheads and guides 
Valves 

Furnace beams 

Exhaust stand, tip and stack 
Main rods and bushings 

Pipe work 


General repairs were made to the brake and spring 
rigging, rods, valve motion, etc. The tank was rebuilt 
and the engine was turned out of the shop on August 
31, 1926, and assigned to the South Texas District. On 
April 30, 1927, it had 15,000 miles to its credit. There 
has been an unusually low number of reports and the 
engine has given exceptionally good service. The chief 
locomotive inspector reported the latter part of October: 

I inspected Engine 23 at Denison, October 23, 1926. This 
engine was given a class 2 repair at Waco shop last August and 
has been in service at Denison ever since. All of the work which 
included superheating, new cylinders and new firebox, was done by 
apprentices and after three months’ service the engine shows 
practically no defects and is in excellent condition. The master 


mechanic stated that the expense of upkeep and running repairs 
has been very small. 
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The chief locomotive inspector was very much inter- 
ested in this experiment and watched this engine closely. 
Engine 33, similar to the 23, was overhauled by ap- 
prentices at the Parsons, Kansas, shops in April, 1927. 
The shop was working a five-day week and the engine 
followed the regular shopping schedule which follows: 
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IE UGE R506 5 aay ola rele nie ow RUA wie aidreioisiow acdiaeawledk April 21 
MN UNNEENE EINE 5 66.6510 ns) ra characte Widsata Sie eG Sie Gk Oa ewe April 21 
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This idea has stimulated a great deal of interest 
among the apprentices and is a splendid thing. As one 
boy expressed himself after working on Engine 33, “I 
have read about it and studied about it, been told about 
it and shown how to do it; but now, I have done it.” 


A good one to remember 
By Frank Bentley 


HE illustration shows a good substitute for a 
wrench to tighten bullseye glass followers. A %4- 

in. hex nut just fits the hex in the follower. A monkey 
wrench can be applied to the portion of the nut extend- 

















A substitute wrench for tightening bull’s eye glass followers 


ing beyond the follower. If the casing will not allow it, 
two nuts locked on a small ¥4-in. bolt leaves the square 
bolt head for the wrench. Occasions sometimes arise 
for tightening followers on the road with no plug or 
follower wrench available. 











The economics of machine tool 
maintenance 


Individual machine tool repair cost and service records an 
accurate guide in determining repair 
or replacement policies 


By Warren Ichler 


necessary for locomotive and car repairs in a reason- 

ably productive condition, we have to remind our- 
selves constantly of the nature of this service to the con- 
suming public. In brief, it is a preparation for the sale 
of locomotive and car mileage to those who in turn sell 
this carrier mileage to the consumer. One has only to 
recall the arguments about the value of the final service 
—the transportation of passengers and freight—to realize 
how deeply obscured is the dollars and cents value of 
this phase of a phase of a public service which is always 
treated as an indirect and intangible commodity. All 


I considering the problem of keeping the shop tools 
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Fig. 1—Theoretical depreciation curve in which no 
reconditioning is involved 


of which is fundamental and somewhat unpalatable to 
those responsible for railway shop maintenance ; it has to 
be faced nevertheless. 

On some roads an approach to definite locomotive 
mileage costs has been made by the adoption of an in- 
flexible locomotive repair policy. That is, whenever a 
locomotive has made, say 80,000 revenue producing miles 
it is shopped for major repairs regardless of its physical 
condition. With this policy in force over a number of 
vears it is possible to determine locomotive repair costs 
with reasonable accuracy and to analyze the costs in such 
a way as to allocate the internal costs of the repair shop, 
such as heat, light, supervision, machine-tool repairs, 
etc., but even if such exhaustive studies have been made in 
isolated cases they will still have only a comparative 
value. 

With all of these discouraging factors of intangible 
values inconvenience, etc., in mind it is probable that 
no exact policy as to the maintenance of railway shop 


tools has ever been adopted or will be adopted for some 
time ; but certain of the many arbitrary theories on this 
subject furnish valuable tools in meeting specific situa- 
tions and conditions. 

In the first place, just how fast do shop tools depreciate 
and when is it desirable to anticipate break-downs? At 
the risk of severe criticism, the writer has adopted as a 
base for his repair policies the theory that the ordinary, 
lighter machine tools wear out completely in 25 years 
when kept in continuous service; while the heavier, 
slower moving machine tools, such as large boring- 
mills and planers have a service life of 30 years. If this 
depreciation is expressed graphically it would evidently 
be a straight line as shown in Fig. 1, in which the 
ordinates are percentages of the original serviceability of 
the machine and the abscissae are years of service. 

Of course this is only a starting assumption. A curve 
of the depreciation of the average machine would show 
peaks in years when the machine had received abnormal 
maintenance and the curve would never approach zero 
service value as a straight line because no machine is 
ever scrapped at exact zero value. A more typical 
curve of the service life of a machine tool would be 
that shown in Fig. 2. 

Now if the various units of a machine tool could be 
so nicely balanced that the heavier supporting castings 
and the lighter working parts wore out evenly and the 
whole thing went to pieces “all in a day,” like Mr. 
Holmes’ immortal carriage; we could buy and use the 
machine to complete destruction and mere scrap value 
without a further unbalancing of the whole structure by 
the application of repaired or new unit parts. Subse- 
quent replacement of the tool could be effected with a 
minimum adjustment of the capital account (account 
44), by adding to, or subtracting from the account the 
monetary difference between the installed value of the 
original and the replacement unit. This matter of ad- 
justment of investment accounts will be amplified in a 
later paragraph. 


Original cost determines advisability of rebuilding 
machines 


This brings us to a second major premise in formulat- 
ing an entire repair policy. Briefly, this proposition is 
to select some point in the capital account, below which 
value machines shall not receive major repairs. This 
is apparent, almost without recourse to accounting, since 
every mechanic knows the futility of rebuilding such 
machines as small power hack-saws, small sensitive-drills 
and other light machines of limited functions. In many 
cases involving complete re-conditioning of machines 
of this kind the repairs cost more than would a new 
machine of like possibilities. After some analysis of the 
matter the-broad general conclusion was reached by the 
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writer that major repairs or complete rebuilding of any 
machine costing less than $400 new, would invariably in- 
volve a distinct monetary loss and would retard the more 
necessary repairs to larger tools. Hence, such small 
machines received only the simplest and least of emer- 
gency repairs and were used to zero value as nearly as 
possible, without reconditioning. 

Of course the ideal condition of uniform perform- 
ance and sudden, complete disintegration can be even 
remotely approximated in only the very simplest devices 
and has to be entirely independent of at least two of 
the three factors which affect the service life of ma- 
chinery; namely obsolescence, inadequacy and useless- 
ness. A very slight consideration will show that a 
power hack-saw, for example, will never be obsolete for 
the work for which it was primarily intended and that 
such work will always have a useful place in machine 
shop operation. 

When one considers the larger and more valuable ma- 
chinery units, however, it is evident at once that the 
factor of adequacy must be given consideration and that 
mere emergency repairs will not suffice as a continuing 
basic policy. 

As an illustration of the operation of the adequacy 
factor, consider the case of a lathe used for turning 
locomotive piston rods, and fitted with cast-iron change 
gears for driving the lead screw and the feed-rod or 
splined shaft. Such a machine might be perfectly 
adapted to turning piston rods of wrought iron or mild 
steel ; using carbon steel tools as cutting agents; and still 
be very inadequate both in quantity and quality of output 
when tough, alloy steel is used for piston rods and tools 
of high-speed steel or stellite replace those of carbon 
steel. 

Faced with a condition outlined above, tool super- 
visors and foremen, generally, apply such remedies as 
will promise the greatest relief with least expenditure. 
Few will deliberately invite a serious disturbance of their 
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Fig. 2—Typical service life curve 


work by a wholesale shop reconditioning program in 
spite of the many opinions to the contrary. 

Transfer of work from an inadequate machine to one 
capable of satisfactory production is, perhaps, the com- 
monest expedient in railway shops when this can be 
done without disturbing a whole battery of tools. This, 
of course, involves no reconditioning of the inadequate 
machine and a minimum of disturbance to the workings 
of the shop in many cases. 

The purchase of supplementary machines,—as grind- 
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ers—to effect finishing operations and relieve antiquated 
or crippled lathes of part of their work; is sometimes 
resorted to, and this measure also, causes little operating 
disturbance in the shop as a whole; but does increase 
= capital account and operating costs of the whole 
shop. 

These measures are palliatives rather than remedies. 
The remedial measures are confined to a complete re- 
placement of the inadequate unit of a rehabilitation of 
it to a point where it can again function satisfactorily. 





Over Par Peak 
Machine Rehabilitated 
beyond Original Capability 


-Percentage of Serviceabilify ~ ~ 
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Fig. 3—Curve showing effect of over-par rehabilitation to 
offset inadequacy 


Even the usual, safe generalities, “Disturb the capital ac- 
cdunt of the shop as little as possible,” and; “Do that 
which promises the greatest return for the least outlay,” 


offer only starting points for any analysis of a specific 
problem. 


Depreciation as a basis for budget requirements 


It must be noted again that we are prone to regard 
the purchase of a new machine as a pure addition to the 
capital invested; when in reality only the excess of its 
cost over the first cost of the retired unit may be prop- 
erly added to the investment account. That is; if we 
replace a lathe costing originally $1,200 with a lathe 
costing $1,500, only $300 should be added to the total 
investment in shop machinery. The bookkeeping entries 
involve a crediting of the investment account with 
$1,200—i.e. a “writing off” of the old machine and a 
debiting of the account with $1,500, the cost of the new 
unit. 

Here is where the major disturbance begins and ends 
in the railway shop world. The old machine is not re- 
tired but is continued in service (usually at original 
value on the books) either by transfer to a point where 
this service is of an intermittent nature as in a round- 
house; or else, by a readjustment of machine operations 
within the shop where the replacement occurred. In 
either event the total machinery account is increased by 
the full cost of the replacement unit. 

We can now begin to make a summation and-analysis 
of probabilities drawn from statements in the foregoing 
paragraphs. 

It is now possible to obtain a fairly accurate separa- 
tion of the shop machinery investment account of any 
carrier from the total investment, by consulting the 
Valuation Order No. 8, inventory totals. In general 
this account (No. 44), will be found to be about five per 
cent of the total capitalization of the road and its equip- 
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ment. Probably this figure is a little higher than the 
average for the Class I roads. If the depreciation of the 


units coming under this classification is accepted as four. 


per cent per annum, then 4 per cent of five per cent, 
or two-tenths of one per cent of the total capital ac- 
count, should serve for Account 44 budget requirements 
yearly. This is an average figure, and its application is 
based on the presumption that the original engineering 
in equipping the shop or shops, was sound and that the 
shop facilities were kept balanced with motive-power 
repair requirements. In other words, it does not in- 
clude any allowance for increasing the investment in 
shop machinery, but merely provides for keeping the 
property represented by the present investment up to 
date. 

lf such a balance has been maintained it will be fairly 
obvious in any shop where to draw the line between 
replacements and repairs. That is, there will be some 
obviously old and inadequate tools needing replacement, 
but no accumulation of worn out units. Where funds 
are available from earnings and where shop maintenance 
has been treated with the consideration which it de- 
serves, the writer would say that 90 per cent of the 
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Fig. 4—Illustration of a typical service life and maintenance 
curve 


total operating charges to shop machinery maintenance 
ought to be used or reserved for replacements, and 10 
per cent expended in shop-made repairs, normal and 
emergency. Even this distribution,—unbalanced as it 
may seem at first glance,—fails to provide for fluctuat- 
ing market prices, for progress of invention in machine- 
tools, ete., by at least as much as is allocated for repair 
expenditures within the shop. 
But all too often, even on railways of proved earning 
capacity, depreciation and maintenance,—especially as they 
affect the lesser accounts,—have received scant attention 
or no attention at all. This condition requires no extra- 
ordinarily keen vision to detect. Any mechanic worth 
consideration as a machine shop foreman, should be able 
to determine on short acquaintance whether any particu- 
lar shop is suffering from general under-maintenance or 
inadequacy and with promotions coming from the ranks, 
such a man will usually be familiar with the history of 
the maintenance policies pursued in the past by the 
management. ; ; 
Now if it is impossible, or has been usually impossible 
in the past to obtain replacements, but if the road has 
met its fixed and operating charges with comparative 
ease, or even with some little difficulty, the first ex- 
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pedient which will occur to an executive responsible for 
shop maintenance and administration, is a machine recon- 
ditioning program which will at least maintain shop 
adequacy. 

Such a procedure is defensible only on the grounds 
that it is necessary and possible on a non-dividend pay- 
ing road; and even then only after presentation of a 
replacement-budget program to the department heads. 
After exhausting these measures, it is mere justice to 
employer and employee alike to adopt such measures 
as offer in some degree an offset to depreciation. 


Does it pay to modernize machine tools? 


What follows must be read, not as a specific recom- 
mendation, but merely as a summary of personal ex- 
periences and personal policy. Keep in mind the fact 
that we are dealing with arbitrary policies and ever- 
changing situations. 

Theoretically, at least, it would be possible to arrest 
the downward slope of the depreciation curve of Fig. 1 
at any point by the application of major repairs or entire 
new parts to any machine tool and by the expenditure 
of enough money bring the whole machine to an even 
higher state of serviceability than it possessed when 
bought new. This is not altogether a theoretical ab- 
surdity, since by the application of steel gearing, taper, 
or other special attachments not originally fitted to the 
machine, heavier driving mechanisms, larger bearings 
for the main wearing parts, etc., we could bring to a 
machine such as the inadequate piston lathe previously 
cited, service possibilities never intended by the designer 
and builder and much in excess of the builder’s original 
guarantee. 

Practically, of course, it is impossible to reach such 
a state of increased value because of the element of 
metal fatigue inherent in all mechanisms. Temporarily 
at least, one could attain an “over-par”’ peak in the 
service-life curve as shown in Fig. 3. 

This would seem to be an argument for the selection 
of the oldest machines the serviceability curve of which 
was descending not on a normal four per cent slope as 
in Fig. 1, but on a more nearly vertical line as in Fig. 
2; because any expenditure for betterment work would 
produce a greater relative restoration of service value. 
It must be kept in mind that these curves represent 
service units and not dollars and cents values; but that 
to afford some method of measurement for the more or 
less intangible service unit it has to be translated into 
terms of dollars and cents. 

As an illustration of this statement, consider a lathe 
originally costing $1,000 and depreciated to a point 
where repairs costing $400 are necessary to relieve a 
condition of inadequacy. Now without equating the 
$400 by means of yearly price indices or other devices, 
to the amount it would have been in the year of original 
purchase; we translate it into service units directly. 
Thus, $400 is 40 per cent of $1,000; therefore, we are 
restoring 40 per cent of the original serviceability of 
this lathe. The total of the remaining service units plus 
the restored service units is, naturally, pure conjecture; 
but we can approximate it in some degree by the use 
of the curve in Fig. 1 by selection of that year in the 
service life in which the machine was repaired. If this 
reconditioning occurred at a point 15 years after the 
purchase date when normally only 40 per cent of the 
original service units remained in the machine, then a 
restoration of the equivalent of 40 per cent of the origi- 
nal serviceability would bring the curve back to the 80 
per cent, or 20 years’ service expectancy, as in Fig. 4. 
This new service expectancy added to the years of 
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service already credited to the machine would indicate 
a total service life of 35 years at an outlay of $1,400 if 
no further repairs or renewals were necessary and would 
seem to be rather more economical than the purchase of 
a new machine as a replacement unit at $1,400 and with 
a normal service expectancy of twenty-five years or 
more. 

Of course this difference in favor of reconditioning 
is only seeming; since the replacement machine would 
have the same rehabilitation hazards and possibilities as 
the original tool, with the same consequent service-life 
extension, and in addition would be entirely modern in 
design. 


When to repair and when to abandon machinery 


But we are discussing a policy of rehabilitation rather 
than excuses for it and must get on to consideration of 
when it is advisable to repair and when to abandon. 


Purely from past shop experience and as an offset to 
inadequacy of shop facilities, the writer adopted the fol- 
lowing general principles as a policy basis. 

Férst—Collect and summarize the machinery history 
and make a card index of this data with an individual 
card for each machine with all usual inventory informa- 
tion on the card, plus such repair records as seem perti- 
nent. 

Second—Determine by inspection whether the con- 
dition of the machine is normal or sub-normal as com- 
pared with the theoretical condition indicated on the 
service-life curve in Fig. 1. If a reconciliation of the 
condition disclosed by inspection and the condition in- 
dicated by the elapsed life of the machine show a service 
expectancy of 10 years or more (40 per cent of original 
service-life) that machine shall be considered to be at 
the lowest point in the curve at which major repairing 
should be attempted. Below this point a readjustment 
of the work assigned to that particular machine would 
seem to be preferable. 

Third—Make even minor emergency repairs to very 
old machines from forgings rather than castings. These 
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tail center with a small square table and using the tail 
center adjustment for feeding the work to the drill held 
in the spindle. While the writer has occasionally re- 
sorted to such measures, he is firmly convinced that their 
detrimental effect on shop morale more than offsets any 
benefit derived from them. 


Fifth—Keep machines of the widest range of useful- 
ness in serviceable condition in preference to those 
whose functions are more limited. Ordinarily, this 
means the heavier machines which can be used for light 
work if an emergency arises. 


In the foregoing nothing has been said about the dis- 
turbing factor of uselessness. Fortunately, nothing 
need be said about it because railway repair shop opera- 
tions are so varied that it may almost be stated as an 
axiom that no machine tool need be retired from rail- 
way service on account of the disappearance from the 
shop operations of the work for which the machine was 
primarily intended. 

Reserved for the last, stands the most important axiom 
in maintenance work—Don’t let it accumulate. 





Testing device for reversing 
valve rods 


BENCH device for testing the alinement of air 

compressor reversing valve rods is shown in the 
drawing. It is so constructed that it can be used for 
reversing valve rods from any type or size of locomotive 
air compressor. It is of simple construction, consisting es- 
sentially of three parts, namely, a steel base, 27% in. wide 
by 21% in. long; a support on which the reversing valve 
rod rests, and an adjustable post provided with a pointer 
which is used to ascertain the amount the steam end of 
the reversing valve rod rotates off center. The lugs of 
the support are provided with vee-shaped grooves, so that 
the reversing valve rod will always rotate on center re- 
gardless of its diameter. Provision is made for moving 
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Device for testing the alinement of air compressor reversing valve rods 


forged parts may be salvaged from a scrapped machine 
and used to advantage elsewhere and involve no pat- 
tern costs. 

Fourth—Do not attempt too radical changes in adapt- 
ing an old and useless machine to other service. In a 
few desperate cases lathes have been set vertically and 
used as upright drills for light work by replacing the 


the post along the base to suit the length of the reversing 
valve rod, as shown in the drawing. The end of the 
pointer is set so as to touch the end of the rod and is held 
in position by means of a set screw. Alinement is de- 
termined by rotating the rod by hand and observing any 
variation in the contact between the end of the pointer 
and the reversing valve rod. 
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Car washing machine of the Paris, Lyon & Mediterranean in operation 


Cleaning passenger equipment 


A description of the car washing plant used by the 
Paris, Lyon & Mediterranean at its 
Bercy-Conflans yard 


By Monsieur Chambon 


Frincipal engineer_of. equipment, Paris, 


railroad can expect to maintain the good appear- 
ance of its passenger equipment. This, of course, 
means a considerable problem for any railroad such as 
the Paris, Lyon & Mediterranean which owns and op- 
erates a large number of passenger cars. Any attempt 
to keep a large number of coaches clean by the usual 


VREQUENT cleaning is the only way by which a 




















The control cabin is shown at the right of the car washing 


machine 
method requires a large number of employees which, 
together with a considerable amount of cleaning ma- 
terial and equipment necessary for each employee, makes 
the cost of labor and material for cleaning high. 


Hecause of this expense and of the time involved during 
the process of cleaning, the railroad company decided to 
avail itself of a large yard at Bercy-Conflans, located 
near the Paris terminal station, and install a car-washing 
machine which would give the exteriors of the cars a 
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Lyon & Mediterranean, Paris, France 


more thorough cleaning than could be done by hand 
and, in addition, gain considerable time in the perform- 
ance of the work itself. 

The type of car washing machine is similar in general 
design to a machine built by the Eastern Railway and 
placed in operation at its yard at l’Ourcq, just outside 
the city limits of Paris. There were, however, a num- 
ber of changes and modifications made in the detail de- 
sign, such as the pumps and electric equipment, to meet 
certain local requirements at Bercy-Conflans. 


The washing machine 


The washing machine built and installed by the 
P.L.M., is electrically operated and consists essentially 
of eight vertical brush drums arranged in pairs, one on 
each side of the track; pipe connections for conveying 
and spraying the water; two centrifugal water pumps, 
and a building for housing the equipment. A general 
view of the washing machine is shown in one of the 
illustrations and the general layout and dimensions are 
also shown in one of the drawings. 

Four drums are placed on either side of the track as 
shown. The cars are run through the machine in the 
direction indicated by the arrow shown on the drawing. 
The first pair of brush drums rotate in the direction 
shown at 49 r.p.m., the second pair rotate in the opposite 
direction at 46 r.p.m., the third pair rotates in the same 
direction as the second at 59 r.p.m., while the fourth pair 
rotates in the same direction as the first at the rate of 
37 r.p.m. Each pair of drums is operated by a 15-hp., 
715 r.p.m. electric motor. Nozzles for spraying water 
or: the drums and on both sides of the cars are located at 
strategic positions between the brush drums as shown 
in the general drawing. Suitable drains are provided in 
the floor of the washing machine structure for carrying 
away the water. 

The detail construction of the brush drums and the 














































method of securing the cloth strips to the drums are 
shown in two of the drawings. Each drum is provided 
with 512 cloth strips, 234 in. wide by 25% in. long. The 
cloth is similar to that used for upholstering passenger 
car seats. It is sewed in four thicknesses for each strip, 
and the strips are secured to the 134-in. by 134-in. angles 
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riveted to the drum with 4 3-in. bolt aiid 14-in. plate, 
as shown in the cross section dfawing of the brush drum. 


The brush drtifis 


The brush drums are of cylindrical cotistruction, 9ft. 
334-in. high by 13 in. in diameter. They are mounted 
on a 23%-in, shaft which pivots on a ball thrust bearing, 
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the detail construction of which is also shown in one of 
the drawings. The upper end of the brush drum axis is 
carried in an ordinary friction bearing, and a friction bear- 
ing of the same type is placed directly beneath the drum 
to reduce vibration. 

The direction of rotation of the four pairs of drums 
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Plan and side elevations of the passenger car washing machine 


has been worked out to secure a maximum of ee 
efficiency. The first pair of drums, it will be age 
revolve iti a direction such that the cloth strips rub 2 
cars in the direction opposite to which the cars vigil 
ing. The second and third pairs of drums rotate in > 
direction the cars move. This arrangement a 
strip to wipe out the angles of the windows and wind 
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frames and protruding parts of the car, such as grab 
irons, handles, etc. 

The second pair of drums revolves a little slower than 
the first pair and the third pair rotates at a speed some- 
what higher than the other three pairs of drums. The 
fourth or last pair rotates at the lowest velocity. This 
divergence of speeds is intended to make it possible to 
have the strips on each drum properly wipe the entire 
side of each car. The first pair of drums turn a little 
faster than the second pair of drums. This is necessary 
due to the fact that the first two pairs of drums must 
remove the bulk of the dirt while the third and fourth 
pairs must remove the most obstinate particles of dirt. 
The lower velocity of the fourth pair accomplishes the 
latter purpose quite effectively. 

The electric motors for driving the drums are housed 
in separate boxes made of steel plate to provide shelter 
from the rain and spray from the nozzles. Easy access 
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Cross section of the brush drum 


is provided to the motors and other equipment located 
on the top of the washing machine by means of the lad- 
der shown in the end view. 

A 1,100-Ib. capacity jib crane has also been provided 
to remove or replace the motors or other equipment in 
case of repairs. Covers are also provided to prevent 
water from the brush drums spraying outside the wash- 
ing machine structure. 


Spraying the cars and brush drums 


Both sides of each car are subjected successively to the 
action of eight sprays, four on a side, as it moves through 
the washing machine. The spray nozzle is a 34-in. pipe 
placed vertically between the brush drums, as shown in 


one of the illustrations, and is 6 ft. 6 in. long. The top 


of the pipe is approximately 9 ft. 9 in. above the rail, to 
suit the P. L. M. equipment. Each of the spray nozzels 
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or pipes are drilled with 41 holes 3/32 in. in diameter 
and water is distributed to these nozzles under a pres- 
sure of slightly over 78 lb. per sq. in. by means of*centri- 
fugal pumps. In addition, provision has been made for 
the spraying of each brush drum by means of a single 
spray nozzle. The spray nozzles used on the outer drums 
have the same number of 3/32-in. holes as those used 
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Ball thrust bearing on which the brush drums rotate 























for spraying the cars, but the nozzles used for the second 
and third pairs of drums have only 21 holes. Water for 
the brush drum spray nozzles is obtained direct from the 
shop water supply system which has a pressure of about 
28 lb. per sq. in. Two valves are provided to drain the 
piping system in cold weather to prevent freezing. 
Summarizing the washing process ; when a car moves 
into the washing machine, each side is first washed, then 
rubbed, then washed a second time, rubbed, washed, 














Rubber strip and polisher used for wiping the windows 


rubbed, washed, rubbed and rinsed as it leaves the ma- 
chine. 


The control and operating equipment 


All of the control and operating equipment is located 
in the control cabin at the left of the entrance to the 
washing machine. The two centrifugal pumps are 
driven by individual 24-hp. electric motors and have a 
capacity of 440 gal. per min. Either one of these two 
pumps can supply sufficient water to operate the machine. 
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The object in having two pumps is to have a spare avail- 
able in case one should fail. 

In the interior view of the control cabin, at the left 
foreground is a circuit breaker and directly at the rear 
are six controllers, four of which control the brush 
drum motors, and two the centrifugal pump motors. 
The hand wheel shown in the foreground permits 
through its single operation the simultaneous setting in 
motion of the four motors driving the spray drums and 
one of the motor-pump group. The lever shown on the 
right allows through its single operation the opening or 
closing of the low pressure water supply to the brush 
drum spray nozzles and the high pressure water supply 
to the spray nozzles for washing the cars. All of the 
motors are 3-phase, 220 volt, 50 cycles, of the induction 
type. 

How the washing machine is used 


The dimensions adopted for the brush drums and the 
variable speeds at which they rotate were selected to 
suit all of the different types of passenger equipment 
used by the P.L.M. A large number of the passenger 
cars, especially those used in suburban service, are 
equipped with numerous side doors, each of which has 
a lock or latch handle projecting. There was good rea- 
son to believe that these projections would cause prema- 
ture wear of the cloth strips, or that some of the fixtures 
would either be torn off or bent, but experience has 
shown that these projections will cause no trouble. 

The procedure used for washing a train of cars is as 
follows: first, an inspection is made to see that all the 
doors and windows are closed tight. If, during this 
inspection, the inspector notices that a window pane is 
very dirty, he scrubs the window with a brush and a 
little powdered pumice stone. This preliminary scrub- 
bing is usually done on from 7 to 8 per cent of the total 
window area on the cars passing through the machine. 

After this work is completed, the train is run through 
the washing machine by a switch engine at a speed of 
from two to three. miles per hour. 
Usually a car is placed between the 
last car in the train to be washed 
and the locomotive. 

When the first car is about to 
enter the machine, the operator in 
the control cabin starts the brush 
drums and pump motors by turning 
the hand wheel, and then turns the 
water into the spray nozzles by 
moving the lever. The train con- 
tinues through the machine until the 
last car has been washed. The en- 
tire operation, including the start- 
ing and stopping, requires about six 
minutes. The cars are not wiped 
off, the water being allowed to 
evaporate. The ends of the cars 
and vestibules are washed by hand. 
The window panes are rubbed down 
with a rubber strip, the construction 
and use of which is shown in one of 
the illustrations. : 

This type of machine can be used 
in cold weather if the temperature 
does not. fall more than 6 deg. F. 
below zero. Below this temperature 
the cloth strips become stiff and 

here is liability of their being 
stuck together so that. they will not 
function. There is also danger. in 
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the force of the blow of a frozen End elevation of the car washing machine used by the Paris, Lyon & Mediterranean 
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strip breaking the window panes or marring the finish 
of the cars. However, thorough washing in cold 
weather is practically out of the question regardless of 














Interior of the control cabin 


how the work is done, due to the fact that ice will form 
on the steps, making them unsafe for the traveler. 
The cars used in through train service are washed 
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after each round trip and the suburban cars are washed 
every day. 


Cost of building and operation 


The washing machine uses about 15,852 gal. of water 
per hour at 78 lb. pressure and 7,926 gal. at 28 lb. pres- 
sure. The power ab- 
sorbed by each of the 
brush drum motors 
varies between 414 and 
6 kw. according to the 
type of cars being 
washed. The power 
used by one of the 
centrifugal pump mo- 
tors amounts to about 
10 kw. 

The total expense in- 
volved in installing the 
washing machine, in- 
cluding the foundation, 
piping for water and 
wiring for electric 
power, amounted to 
about $96,250 of which 
$31,700 was for ma- 
chinery. The spare 
parts purchased _in- 
cluded a complete 
pump and motor as- 
sembly and one motor 
for the brush drums. 

At the present time 
the machine washes 30 
trains per day and it 
can easily handle from 
two to three times that 
number. Previous to 
the installation of this 
machine it required a 
total of 40 employees 
to wash these trains by 
hand. Only 10 em- 
ployees are now re- 
quired who wash the 
ends and_ vestibules, 
and three men who in- 
spect the trains wash 
the excess dirt from 
the window frames, 
operate the machine and 
operate the locomotive 
that handles the trains. 
This installation has accomplished a net saving of 27 
employees, or 67.5 per cent of the labor used before 
placing this machine in operation. The gross saving will 
undoubtedly be larger as the trains increase in number 
and become longer. 
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Dixon CENTENNIAL.—The business philosophy of the Dixon 


Company is interestingly set forth in a recital of business vic- 
tories and tribulations under the title of “A tale of yesterday, 
today and tomorrow,” written by Floyd W. Parsons on the occa- 
of the one hundredth anniversary of the Joseph Dixon 
ru 


ble Company, Jersey City, N. J. 


(OME NICKEL STEEL IN SPECIAL TRACK worK.—A scientific 
ractical discussion of the characteristics of chrome nickel 
steel adaptable for use in equipment subject to unavoidable abuse 
and hard wear, is contained in Bulletin No. 10 issued by the 
International Nickel Company, 67 Wall street, New York. The 
results of more than six years’ use by the Milwaukee Electric 
Railway and Light Co. are also given in this eight-page bulletin. 
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Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 





Charges for changing triple valves justified by 
original records 


The Union Railway rendered to the St. Louis-San 
Francisco a bill for $351 which included charges for 
cleaning air brakes on S.L.-S.F. car No. 124711. The 
owner took exceptions to the charge, especially to chang- 
ing triple valves, claiming that the repair card did not 
state the reasons for cleaning the air brakes and re- 
quested cancellation of the entire charge covering the 
work performed on this car, basing its contention on the 
fact that the repairing line refused to forward the original 
repair cards. The Union Railway insisted that it did not 
have to send the owner the original record showing the 
repairs made to the car. Circular DV-218 was cited and 
interpreted to mean that the billing road must have its 
repair records open and available at all times for the in- 
spection of the car owner, but does not have to forward 
them to the owner. The owner further contended that 
the repairing line should be required to cancel its entire 
charge for air brake work on this car in accordance with 
Rule 90 as the repairing line had no occasion for changing 
the triple valve on this car or cleaning the air brakes. 

The Arbitration Committee in rendering its decision 
stated that the original records of the Union Railway 
show sufficient information to justify the charge. There- 
fore, the contention of the owner was not sustained.— 
Case No. 1452, Union Railway Company vs. St. Louis- 
San Francisco. 





Internal pressure causes tank head to rupture 


While Union Tank Car No. 1151, loaded with crude 
oil was being switched in the yard of the Indiana Har- 
bor Belt on April 30, 1923, there developed a fracture 
in the tank head at the “A” end, at the bottom flange 
approximately 43 in. in length and % in. in width. The 
handling line maintained that the damage to the tank 
head was due to internal pressure, stating that the car 
had not been switched at a speed of over two to four 
m.p.h., and when the coupling was made the speed had 
been retarded to about one m.p.h. This speed of move- 
ment is supported by the fact that no other damage had 
been done to the car in question or to the car to which 
the coupling had been made. The owner contended that 
the car had been damaged as a result of rough handling. 

In rendering its decision the Arbitration Committee 
stated that “there is no evidence of unfair usage to which 
the failure of the tank head could be attributed under the 
rules in effect at the time of the damage. Tests of 
loaded tank car made during the year 1914 (M.C.B. 
Proceedings 1914, Volume 48, Part 1) at speeds varying 
from 8 to 14 m.p.h., the car being switched against other 
standing cars, produced a maximum of but 11% Ib. per 
sq. in. in pressure against the tank head at the time of 
impact. At such rates of speed the pressures obtained 
in these tests were less than % of the standard test pres- 
sure (60 lb. per sq. in.) required for tanks. It is obvious, 
therefore, that the rupture in the tank head was not 
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produced by high internal pressure in consequence of 
excessive speed impact, but on the contrary, must have 
resulted from some imperfection or defect in the metal. 

“The argument of the car owner that the fracture could 
not have been due to internal pressure, ‘as the flow of 
liquid through the fracture immediately dissipates the 
force of the blow’ is questionable because before any 
undue stress could be transmitted to the tank head, the 
momentum of the car must be stopped through the draft 
gear and underframe; furthermore, with the character of 
lading involved and extent of the fracture, the release 
of pressure would not, as contended, be such as would 
be necessary instantaneously to dissipate the force of the 
blow. The contention of car owner is not sustained.”"— 
Case No. 1454—Indian Harbor Belt vs. Union Tank 
Car Company. 





Car damaged owing to the lack of rider protection 


On June 30, 1925, the Peoria & Eastern advised the 
Chicago & Eastern Illinois that its car No. 67504 was 
being held with longitudinal sills broken on account of 
their badly decayed condition. In order to facilitate 
settlement the handling line requested that an inspection 
of the car be made. On July 1, 1925, a representative 
of the C. & E. I. inspected the car and advised the han- 
dling line that the damage to the car was due to switch- 
ing without rider protection and requested the handling 
line either to repair the car at its expense or dismantle 
it and settle for it in accordance with the depreciated 
value. The correspondence between the two railroads 
developed the fact that the Peoria & Eastern does not 
use riders in switching cars at Urbana, where the car was 
damaged, except in the case of a bad order car, for the 
reason that in ordinary switching, rider protection is not 
necessary. 

The Arbitration Committee in rendering its decision 
stated that the car was handled without rider protection 
and, therefore, according to Rule 32, section D, Item 4, 
the handling line is responsible and that the decisions in 
cases 1124 and 1131 were applicable to this case—Case 
No. 1453, Peoria & Eastern vs. Chicago & Eastern 
Illinois. 





Car damaged owing to three cars in a cut marked 
“No brakes” 


On September 17, 1924, Chicago & Eastern Illinois 
‘ear No. 65192 was damaged while being switched in 
the yards of the Indiana Harbor Belt. The I. H. B. 
requested the C. & E. I. for a disposition of the car 
under A. R. A. Rule 120. The report of the accident 
furnished by the conductor in charge showed that out 
of a cut of four cars, which included the C. & E. I. car, 
three of the cars were marked “No brakes.” The owner 
contended that the defective brakes on the cars made 
the handling line responsible for the damage which oc- 
curred to its car. The handling line took the position 
that the cars did not have defective brakes and that the 
cut of four cars had rider protection and that all re- 
quirements of the A. R. A. Rules were adhered to in 
handling the cut of cars. 

The Arbitration Committee ruled that “according to 
a report of the investigation as to the circumstances un- 
der. which the damage occurred, the damage was the 
result of switching a cut of four cars, three of which had 
defective brakes, these cars being marked “No brakes.” 
This evidence has not been disproved; the statement that 
there is no record of defective brakes because of no re- 
pairs having been made by the handling line or owner 
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is not conclusive. The handling line is responsible.”— 


Case No. 1455—Chicago & Eastern Illinois vs. Indiana 
Harbor Belt. 





Removing entire draft gear for lack of repaired parts 
in stock 


On February 6, 1925, the New York, New Haven & 
Hartford repaired Darling & Company car No. 1518 
by applying one steel draft spring and two follower plates 
and removing a complete Cardwell G-11 draft gear on 
account of being broken. A defect card was issued 
for the wrong repairs and when the repairs were cor- 
rected the owner billed the New Haven for labor and 
material. The New Haven contended that the bill should 
have been for labor only. The owner contended that 
when the New Haven failed to repair this gear but re- 
moved it from the car, it was liable for the missing 
friction draft gear under Rule 95 and that Interpreta- 
tion No. 4 of Rule 88 applies. The New Haven con- 
tended that the draft gear in question was broken and 
not carrying that type of gear in stock, springs and fol- 
lowers were applied and a defect card was issued for 
labor only. The New Haven then rendered a bill and 
allowed proper credit for the draft gear removed. 

The Arbitration Committee ruled that the bill of 
Darling & Company should be confined to labor only for 
standardizing the repairs, on authority of the defect 
card, on the basis of Rule 88. “All undamaged parts 
of the gear removed by the New York, New Haven & 
Hartford must be credited at value new, as contemplated 
by the rule in effect on the date of repairs.”—Case No. 
1456—Darling & Company vs. New York, New Haven 
é& Hartford. 


The grinding of cast iron wheels 


On January 24, 1925, the Detroit, Toledo & Ironton 

applied one pair of 5%4-in. by 10-in. reground cast-iron 
wheels to Carolina, Clinchfield & Ohio car No. 44096, 
on account of removal of two scrap wheels on the scrap 
axle. The owner was charged $6.50 for the wheels, 
plus the charge for a second hand axle and the usual 
labor. The Clinchfield based an exception to this charge 
on the grounds that the use of reground or reconditioned 
cast iron wheels is unauthorized by A. R. A. Rules. 
The D. T. & I. made the contention based upon its ex- 
perience in regrinding wheels and the utilization of them 
that the practice is a safe and economical one and that 
the bill should have been paid. 
' The arbitration committee ruled that .if the wheels 
were ground truly concentric with the journal and were 
not, after grinding, condemnable by the A. R. A. re- 
mount gage, they should be considered as second-hand 
and a bill rendered on that basis is proper.—Case No. 
1458—Clinchfield vs. Detroit, Toledo & Ironton. 














Three-foot gage locomotive built in 1880 for the Colorado 
Central—15-in. by 18-in. cylinders, and 5534-in. drivers 











The electrically heated salt bath (covered), the hot water washing tank and the oil quenching tank 


The C. N. R. installs spring 
treating plant 


Electric furnace and salt bath for heating and drawing, at 
Stratford, Ont., shops, are pyrometer controlled 


up-to-date steel spring heat treating plant for the 

manufacture and repair of heavy elliptical type 
springs for locomotives and tender trucks at its Strat- 
ford, Ontario, shops. 

For some time past, it has been appreciated by the 
officers of the Canadian National system that the method 
of heat-treating heavy railroad springs has not been suffh- 
cient to meet the demands of modern power and that the 


‘Te Canadian National has recently installed an 





The spring plate bending machine 


railways are behind the automobile industries in this 
respect. The question of improving the present prac- 
tice—quenching the formed leaves of a spring in oil 
and then drawing them out at a temperature that will 
just ignite the oil remaining on them from the quench- 
ing bath—has been given considerable attention, with 
the result that the new plant was equipped with elec- 
tric furnace, oil quench bath and salt bath draw. 

The new plant had to be installed in the same part of 
the building as the old plant and it was thus necessary 
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to so interlock the operation of taking out part of the 
old plant and installing the new plant as not to interfere 
with the continuous output of the spring shop. 

An increase in the output of the plant, a much better 








The spring testing machine, with the banding machine in the 
background 


and more uniform spring, as well as a great reduction 
in failures are expected. The first two results are al- 
ready apparent. 

The old plant consisted of a steam hammer and fur- 
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nace, a disbanding machine, a forming machine and two 
oil furnaces (one of them double), two benches for 
assembling springs, three water-cooled oil tanks, a band- 
ing machine and furnace, a spring testing machine and 
an oil tank for oiling the springs after assembling. The 
steam hammer is used for forming new bands and for 
any necessary repairs to old bands which can be used 
again. The three water-cooled tanks were used for 
quenching the leaves after forming, from which the 
leaves were withdrawn at the temperature required to 
flash the oil adhering to them. 


New plant 


The spring leaves are now heated for quenching in a 
single end electric furnace 24 in. by 24 in. by 72 in. 
in length, to operate at 1,850 deg. F., 60 kw. capacity, 
using 25-cycle 3-phase, 110-volt, a. c. current. The 
door is operated by a foot treadle. The elements are 
located at the top and bottom of the furnace. The bot- 
tom elements are located under the two-section floor 
plate and are thus protected from injury. The top 
elements are suspended overhead and are clear from 
the spring leaves by a sufficient margin to avoid injury 
from loading and unloading the furnace. 

The furnace is equipped with a graphic recording 
pyrometer and automatic control equipment. Leeds & 
Northrup instruments are used on both the electric 
furnace and the electric salt bath. 

The instruments, switches and control equipment are 
all mounted on three slate pipe mounted panels. These 
panels are located away from the heat of the furnaces 
and will be well protected from dust, etc. 

A new, water-cooled oil quenching tank has been 
installed complete with sheet steel trays for holding the 





The electric heating furnace, with the water-cooled oil 
quenching tank in the right foreground 


spring leaves when quenching and for draining the oil 
off after quenching. These trays are withdrawn by 
means of an air hoist and swung round to the steam- 
heated washing tank which is alongside and readily 
accessible. 

Next to the washing tank is an electrically heated salt 
bath 36 in. by 36 in. by 72 in. in length. This salt bath 
has automatic temperature regulation and is equipped 
with a graphic recording pyrometer. The sheet metal 
trays are used to immerse the spring leaves in salt bath. 
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Provision is made for washing the salt off the leaves 
after the drawing operation. 


The plant is being equipped with all necessary trays, 
racks and hoists to handle the springs with the least 
time and labor at each step of the process. 

One of the old oil furnaces is being used for heating 
the steel for forming the leaves. The old forming 
machine is used as before. The disbanding and banding 
machines are also used, with their respective furnaces, 





The switchboard which controls the electric furnace and salt 
bath—Recording pyrometers are shown at the bottom 


as are also the spring testing machine and the oil tank 
for oiling the springs when banded. 


Summary of the new process 


The old spring is disbanded and any broken leaves 
are replaced with new ones formed to fit their respective 
places in the old spring. The whole spring is then put 
into the electric furnace and brought up to a tempera- 
ture of 1,650 deg. F. and left there until well soaked 
with the heat, depending upon the size of the leaves for 
the time of soaking and the carbon content for the 
temperature the furnace is brought up to. The com- 
plete spring is all treated at the same time, whether it 
is an old one of partially replaced leaves or a complete 
new spring. This causes somewhat more work at first 
but in time will mean that all the springs will have been 
properly heat-treated by the new ‘method. 

The leaves are then brought out and quenched in 
Houghton No. 2 soluble quenching oil. After being 
cleaned they are put into the salt bath, which operates 
at a temperature of 800 deg. F. for the carbon steel 
spring leaves, and at a somewhat higher temperature 
for alloy steel springs. 

The springs are then washed, banded, tested and oiled. 

A series of Photomicrographs are also included here- 
in to show the structure of the formations in the steel 
and the stages in which they take place. These are 
described separately under each photograph. 


Heat treating tests 


The following are some of the tests carried out from 
time to time in connection with the study of springs 
by the assistant test engineer of the railroad. 

Test No. 1—Carbon spring steel—Specimen was a 
spring leaf 4 in. by % in. by 3 ft., with the following 
chemical analysis: 


Si. S ¥. 


i Mn. 
0.045 0.043 0.038 


C. 
0.96 0.44 
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The Brinell hardness as rolled was 260 to 280, and, 
as hardened, 340 to 360. The plate was heated to 1,650 
deg. F. and formed. It was then heated to 1,500 deg. 
F. and quenched in oil, then reheated to 850 deg. F. 
The camber test resulted as follows: At rest, 234 in.; 
once pushed straight, 256 in.; then six times pushed 
straight to 5 in. 


Test No. 2—Silico-manganese spring steel—Specimen 
S S 
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Note—The Bethelehem Steel Company quotes the following figures as to 
fe pee Properties of spring steel of the carbon and silico-manganese 
grades: 


Silico- 
Carbon steel manganese steel 
Tensile strength, lb. per sq. in...... 190,000 to 200,000 215,000 to 225,000 
Elastic limit, lb. per sq. in.......... 130,000 to 140,000 180,000 to 190,000 
Elongation in 2 in., per cent....... : 10 10 
Reduction of area, per cent......... 30 25 
Brine hardness Mo... ...06sccece 388 or less 415 or less 


Test No. 3—Carbon steel—Six specimens were cut 





Silico-manganese spring steel structures (500X) 


Left: A good structure, quenched at 1,650 deg. F., and drawn back at 850 deg. F.: 


method, differs little from the rolled bar; Brinell 255—Right: 


Brinell 387—-Center: This structure, treated by the flash 


A very uniform and fine grain, quenched at 1,650 deg. F., and drawn back at 


780 deg. F. 


was a spring leaf 4 in. by ¥% in. by 3 ft, with the 


following chemical analysis: 


Si. S. P. Mn. 
1.89 0.033 0.038 0.87 

The Brinell hardness number as rolled was 248, and, 
as hardened, 387. This plate was heated to 1,650 deg. 
F. and oil quenched; then it was reheated to 850 deg. 
The camber test was as follows: At rest, 234 in.; once 
pushed straight, 23% in.; six times pushed straight, 


2;%; in. The physical tests of this material as normalized 


C. 
0.50 


trom one bar of the steel now being used at Stratford, 
with the following chemical analyses: 


Specimen No. Cc. Si. Ss. P. Mn. 
D éasawsioanans 0.80 0.17 0.046 0.037 0.80 
wba alee ale 0.80 0.17 0.046 0.034 0.79 
S sbacauaswaaen 0.84 0.17 0.048 0.039 0.78 
W535 crsbentoareiae 0.81 0.16 0.049 0.039 0.79 
S  .ckaeeamaen 0.80 0.17 0.049 0.037 0.78 
© chuciesseens 0.80 0.17 0.049 0.034 0.76 


All specimens were previously normalized; that is, 
air cooled, from 1,600 deg. F., then reheated to 1,650 
deg. F. and quenched in Houghton No. 2 Soluble 





Plain carbon spring steel structures (500X) 
Left: A coarse structure, treated by the flash method—Center: A good structure, treated by the flash method, but impossible to obtain regularly 


by this method; Brinell 350—Right: 


and as quenched and drawn are given in the following 
table: 


Physical tests of silico-manganese spring steel 


Normalized at 1,650 deg. F. 
BER RE ES. PRE WN TIN Gs cs 0's 5 ic 00:56 sive wine 6's areale 129,920 to 138,880 
WSPINE) GUNNNE NEE: WOE OES IR occa) 05s io a:0. vc vniayata tera’ accsore lave 89,600 to 94,080 
ee ee ge Se eee 20 to 
PROGUCHON GE BECK, HOE COIN 66.6 o:5i0io.0:s 50's sco-e:0sia wnccdienne 40 to 30 

Oil quenched at 1,650 deg. F. and drawn at 850 deg. F. 
ee eee & eer et en 
py ee a eee ee ee 
Mlonwpation 46 2 G0., GF COME... ooa kc ccccccusccweesasen 
ee ee eee een 


179,200 to 224,000 
156,800 to 197,220 
14to 11 
25to 20 





A good structure uniformly obtainable by the quench and draw back method: 


Brinell 342. 


quenching oil, allowed to cool to 100 deg. F. and then 
reheated to different temperatures ranging from 650 
to 800 deg. F., in Houghton No. 275 drawn temp. 

The drawing temperatures, Brinell hardness numbers 
and other physical properties of each of the six speci- 
mens, after heat treatment are given in the table on the 
following page. 

The figures in this table give a very good idea of the 
value of the heat-treatment now being used at Strat- 
ford and the value of properly treated springs. 
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The Brinell hardness numbers obtained under the old 
way varied from 290 to 418 and by the new way the 
results average 340 with a very low range of maximum 
and minimum resulting from the variation of the carbon 
and to some extent of furnace operation. 

The plant has been in operation for about a month 
and is giving satisfaction in every way. ‘The service 








Physical properties of carbon steel drawn at different 


temperatures 
Draw- Yield Ultimate Elonga- Reduc- Elonga- 
Speci- ing ; point, strength, tion tion tion 
men temp., Brinell lb. per Ib. per in2in., ofarea, in 8 in., 
No. deg. F. No. sq. in, sq.in. percent percent per cent 
R peccn: 444 98,919 98,919 2 Nil 1 
So vnive One 387 73,109 136,356 5 1.4 is 
. . 700 387 90,742 163,281 2 1 a 
oe x » 25 351 110,578 192,101 5 2 3 
S cncan Dae 340 123,040 194,522 12 18.7 4.5 
@. Uacae 800 364 168,033 204,080 14 11.9 5 





that the newly treated springs will give is being very 
carefully watched and some slight adjustment may be 
expected as time passes. 

A very interesting feature in the forming of the 
leaves is a partial set of master leaves from which any 
number of some of the most used springs can be made 
up. All the leaves of one length and shape can be 
made up at once and then the next length of leaf can 
be made. This avoids confusion and makes that type 
of springs practically interchangeable as to the leaves. 

A Brinell hardness testing machine is used for check- 
ing up the leaves as they are treated. One leaf from 
each draw is tested and the work is otherwise watched 
and checked with the Brinell machine as well as on the 
hydraulic testing machine. 


Mandrel for babbitting locomo- 


tive trailer truck brasses 
By H. H. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 
RDINARILY it requires considerable time to re- 
babbitt trailer truck brasses. It is not necessary 
to bore a truck brass after it has been babbitted in the 
fixture shown in the illustration as the casting 4 is 





Two trailer truck brasses can be babbitted at one time on 
this mandrel 
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made to the size of the trailing truck journal bearing. 
This casting is cored hollow so that it can be cooled 
with the water pipe J which passes through the table 
on which the mandrel is set. Castings A and B can be 
made as one or separate. The 1l-in. diameter rods H 
support the 5-in. spring steel rods G to which are at- 
tached the lugs D that hold the brasses in place on the 
mandrel. The handles on the rods G are made of wood. 
The lugs FE are hooked over the top of the casing A 


Jet Screw —_ 
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Construction of a mandrel for babbitting trailer truck brasses 


for the purpose of determining the thickness of the brass 
to be poured. The two edges of the brass are placed 
on the lugs E. The brass is centered on the lug F. 
This lug leaves an oil cellar or pocket in the center of 
the brass. The fixture is bolted on a bench or some 
other convenient place. Two brasses can be babbitted 
at one time. 


BALL AND ROLLER BEARINGS.—The design, manufacture and ap- 
plication of R. & M. ball and roller bearings are described and 
illustrated in an 80-page general catalogue issued by the Ransome 
& Marles Bearing Company, Ltd., 17 Victoria street, Westmin- 
ster, S. W. 1, London, England. A thumb index provides an 
easy method of reference to all types of bearings listed. 











Turret lathes in railroad shops 


Suitable for quantity and small lot production—Different 
types of machines and some of the work 
turned out on them 


By A. C. Cook 


Vice-president, Warner & Swasey Company, Cleveland, Ohio 


HE railway master mechanic or shop superinten- 

dent of today is studying production methods 
much more carefully than ever before, in order 

to keep down the cost of repairs going through his shop. 
He is finding that the first cost of equipment is not the 
thing to be considered, but that on the other hand, the 
cost per piece of work completed is the thing to look at. 





that the ordinary machine tool buyer has more of a 
quantity production proposition than railway repair shops 
have, but work in the railway ‘repair shops is growing to 
such an extent that the quantities produced are larger 
than they were, say ten years ago. Therefore, in some 
instances a different class of equipment is desirable. 
However, as equipment in the railroad shops must be 


— 





Upper left—Machining a piston valve follower rod; Upper right—Using two turret heads to machine a bull ring; Lower 
left—A Prosser roller flue expander is a job for the turret lathe; Lower right—Finishing the inside 
and outside diameters of a bronze rod bushing 


Che railroads must spend a certain amount of money to 
keep their locomotives and rolling stock in serviceable 
condition and inasmuch as they are compelled to buy shop 
equipment for this purpose, they are learning that the 
equipment which, at the start, is least expensive is not 
always the proper equipment. 

_the machine tool industry sells its product on the basis 
ot the return on the investment. It is true, of course, 


changed over from job to job rather frequently, the 
equipment which is installed must be flexible. 

The engine lathe has always been one of the old stand- 
by machines in every repair shop. This machine is, of 
course, purchased in various sizes to suit the needs which 
arise from time to time. For much work, the engine 
lathe is being gradually replaced by turret lathes, prin- 
cipally because the latter machine is flexible, is capable of 
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being quickly changed over from job to job and when 
so changed over, produces the new job in much shorter 
time than it could have been produced on the engine 
lathe. 

One of the first questions that arises in the mind of 
the mechanical department officer when selecting new 
equipment, is the field to be covered by such equipment ; 
that is, the work in his particular shop which would be 
done on the machine. In the case of the turret lathe, the 
field might be said to include all parts from castings, 
forgings or bar stock within certain size ranges, which 
must be turned, bored, threaded and faced. It will be 
seen at once that this field is extremely large. All these 
parts vary in sizes; in fact, the same part may be made 
in several different sizes, depending on the classes of 
locomotives to which it is to be applied. 


Flexibility of the turret lathe 


The present-day turret lathe is such a flexible machine 
that any of the above kinds of work—that is, castings, 
forgings or bar stock—may be done with equal facility. 
Parts made from the bar might include spring rigging 
bolts, pedestal cap studs, cross head pins, link motion 
pins, roller flue expanders, staybolt sleeves, whistle stems, 
air compressor pistons, cylinder head studs, valve stem 








A valve yoke guide can be machined to advantage on a 
turret lathe 


packing caps, eccentric rod pins, valve yoke guides, back 
end main rod bolts, piston valve rods, as well as studs 
and bolts of all kinds, whether long or short. 

Turret lathes are made in various sizes. The smaller 
machines are, of course, faster to operate, as the parts are 
naturally lighter and higher speeds and faster feeds are 
provided. The speeds and feeds of the larger machines 
are worked out to cover the best practice on work within 
the size ranges of these larger machines. 

In the chucking field the turret lathe handles bull rings, 
friction joints, piston valve followers, side rod collars, 
grease cup bushings, grease cup bodies, stoker pistons, 
valve caps for air compressors, water glass drain bowls, 
relief valve butts, steam chest relief valve bodies, angle 
valve bodies, water glass fittings, gage cock bodies, 
bronze rod bushings and similar parts. Many parts 
made from forgings are also handled on turret lathes, 
usually consisting mainly of bolts and pins which are 
finished all over. 

Naturally the production problems in the large re- 
pair shops are different from the problems of the smaller 
shop. The large central shops manufacture certain parts 
in quantities for shipment to the smaller shops. This 
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system is in fairly general use on some of the larger 
roads. These larger shops have the advantage of quan- 
tity production on some work. Because of this some of 
the parts, particularly those made from bar stock, are 
manufactured in quantities on automatic machines. The 
smaller shops do not have the advantage of this larger 
production and, therefore, must turn to the hand turret 
lathe for producing their repair parts. The hand turret 
lathe, being an extremely flexible tool, easily and quickly 








Tool layout for machining a spring bolt on a turret lathe 


changed over from job to job, answers the requirements 
of the average shop. Usually standard turret tools 
will produce all the work whether the parts are to be 
finished from bar stock, forgings or castings. 


The requirements of a turret lathe 


The turret lathe for the average sized shop must be 
strong enough to use high speed tools to the limit of their 
endurance and must be powerful enough to push these 
tools to their utmost. It should have a good range of 
speeds so that the work can be revolved at the proper 











Using two turrets to machine a valve gear crosshead pin 


cutting speed. It must also have a good assortment of 
feeds so that the stock may be quickly roughed off at the 
roughing speed and feed, and finishing cuts taken at the 
proper feeds and speeds. These speeds and feeds must 
be quickly obtained so that the operator can get the full 
production out of the machine; in other words, run it to 
its limit. 

The machine must be so designed and constructed that 
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all the work produced comes within the required limits of 
accuracy, for inaccurate work is a dead loss. 

The equipment for the machine varies with the work 
to be produced; thus, for bar work there is a quick 
operating automatic chuck to grip the bar and a bar 
feed for feeding it forward the required length. The 
turret tools for bar work are adjustable over the practical 
working range of the machine. -For chucking work, the 
bar chuck is removed from the machine and a three or 
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pends on the length of the particular part to be finished 
with each tool. This type of machine is used principally 
for small parts, such as, water glass fittings, gage lock 
nuts, gage cock bodies and stems, spanner nuts, relief 
valve bodies, angle valve bodies and similar small parts 
which usually are made from brass. Some of the larger 
shops use ram type machines for studs, bolts, screws, etc., 
within the capacity of the machine. These machines are 
of simple construction and are quickly and easily set up 

































































3 
| | 
ft - 5 ‘s a 7 ' ‘ " Ltn al ~ - b> — Siu 
>i | > 
y 
~ £4. 3b £ 9 
244 











Steel valve yoke guide machined in a turret lathe 


four jaw chuck is attached to the spindle. The turret 
tools for bar work are removed from the turret and 
replaced by standard tools for chucking work. 

A great many different parts are best made directly 
from the bar, but certain other parts are made from 
forgings which usually have an upset head. The equip- 



































The first chucking position in a turret lathe of a piston valve 
follower rod 


ment of the present-day turret lathe handles these forg- 
ings as easily as it handles the parts made directly from 
the bar. These forgings are easily held in a two or three 
jaw chuck, as may be required. 

There are two distinct types of turret lathes in gen- 
eral use ; one the “ram type” machine, in which the turret 



































The second chucking position of a piston valve follower rod 


is mounted on a slide which, in turn, fits in a saddle which 
is stationary on the bed, but can be moved from point to 
point on the bed, as the length of work may require. The 
turret slide and the turret, slide back and forth in the 
turret saddle, independent adjustable stops being pro- 
vided to regulate the length of feed which, of course, de- 


and changed over. The tools are practically all standard 
and can be shifted from face to face of the turret as may 
be required. 


A few of the parts machined on a turret lathe 


The principal type of turret lathe in use today in 
railroad shops is known as the sliding saddle type. This 
machine will, of course, handle all the small parts men- 
tioned above, but inasmuch as the size of the machine 
makes it slower to handle it is usually used on larger and 
longer work, such as, bull rings, piston valve followers, 
cross head pins, link motion pins, rod bushings and sim- 
ilar parts. The double-station turret lathe is particularly 
effective on these larger parts, for on a vast quantity of 
the work two operations can be done at the same time. 
A piston valve follower rod is a good illustration of the 
combined cuts possible with the double-station machine. 















































Third chucking position of a piston valve follower rod 


The line drawings show how this piece was produced 
from a forging in three chuckings. It can be seen from 
the illustrations that the combined cuts possible with the 
hexagon turret and the square turret very greatly reduce 
the time and cost of this piece. The production time was 
48 minutes each in lots of ten. 

Machining a piston valve follower presents an inter- 
esting problem. Here is a piece which must be turned, 
bored and faced in several different places. By com- 
bining the turning and boring cuts a remarkable saving 
in time is effected. This same principle applies to 
machining a bull ring. 

The pieces referred to above are very good illustra- 
tions of the advantage of being able to take two cuts at 
the same time. Another example of this is machining 
a slide valve guide yoke. The former time for 
producing this piece was two hours, but this time has 
now been reduced to twenty minutes, due to the com- 
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bined cuts taken from both the hexagon turret and the 
square turret at the same time. This piece is machined 
in the following manner : 


The 2% in. diameter 1434 in. long was reduced to 1 
in. diameter in one cut by a universal turner with roller 
back rests on the turret. At the same time, the square 
turret carriage is working on the inner end of the piece 
14% in. in diameter by 9 in. long, first necking back of the 
2 in. diameter shoulder and then turning this diameter to 
1Y4 in. in one cut. Next, while the universal turner rolls 
are supporting the outer end of the piece, the 2 in. diame- 
ter collar in the center of the piece is turned for a length 
of 4 in.; then a cutter in the universal carriage squares 
the shoulders of the collar; next, the pointing tool in the 
hexagon turret rounds the end of the bar, this being fol- 
lowed by cutting the thread with a die head on the hex- 
agon turret. The piece is then chamfered and cut off 
with a cutter in the square turret and the machine is 
ready to make as many additional pieces as may be 
required. 

The third type of turret lathe is the universal brass 
finishing lathe, commonly known as the “fox lathe.” This 
machine differs from the other two types in several re- 
spects. Primarily it is a ram type machine, but between 
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the engine lathe time had been 18 minutes per piece. The 
machining time on a turret lathe was only six minutes per 
piece. On the whole job of ten pieces, the engine lathe 
time amounted to 180 minutes, while the turret lathe time 
was only 119 minutes, which included the setting-up 
time. 

If a turret lathe is to be used only for bar work, the 
setting-up time can be greatly reduced by leaving the 
tools on the turret in what might be called a permanent 
set-up, which would include three universal roller back 
rest turners, a pointing tool, an automatic opening die 
head and a flanged tool holder, to be used for drills and 
similar tools. Of course, it is necessary, in each case, 
to change the automatic chuck jaws for the various sizes 
of stock. In addition, about 15 minutes is required to 
adjust the back rest rolls and cutters of the universal 
turners and the complete set of turret tools; another 15 
minutes might be required for grinding the cutters and 
about 15 minutes for setting the stops for tripping the 
feeds. Once the permanent set-up is mounted on the 
turret, the additional time required on setting-up the 
machine is very small indeed, and the savings to be 
obtained are extremely large. 


A valuable feature of the modern turret lathe is the 

















Typical railroad bar and chucking work 


Bar work—1---Fulcrum pin; 2—Eccentric rod pin; 3—Block pin; 4—Radius rod pin; 3—Combination lever pn 6—Crosshead pin; 7—Hangar bushing; 


8—Saddle bushing; 9-—Link bushing; 10—Combination lever bushing; 11—Fulcrum bushing—-Chucking wor 
15—Valve caps for air compressor; 16—Standard stoker piston; 


pin bushing; 14—Grease cup body; 


12—Light armature bushing; 13—Motion 


17—Water glass drain bowl; 18—Safety valve 


bushing; 19—Channel drain cup; 20—Rod grease cup; 21—Grease cup bushing; 22—Bull ring; 23—Follower; 24—Side rod collar. 


the turret saddle and the turret slide there is inserted a 
swivel plate, so that the turret slide may be set at an 
angle in order to bore or turn tapered parts. A chasing 
attachment is fitted to this machine so that threads may 
be chased with a single point tool. A set of leaders and 
followers is provided to give the necessary pitches for the 
threads. This machine is used mostly for producing 
threaded brass parts in extremely small quantities. In- 
asmuch as the quantities of parts to be produced is con- 
stantly growing, this type of lathe is being used less and 
less, but will probably always be used in some of the 
smaller shops for their miscellaneous brass work. 


The question of set-up time 


Formerly, there seemed to be a prejudice against 
turret lathes in the minds of some railway officers due to 
what they thought was the extremely long time required 
in changing over the machine from job to job. In real- 
ity, this changeover time is not as great as has been 
thought. For instance, on a particular whistle stem, 





fact that on a two-station machine, that is, a machine 
equipped with a hexagon turret and also a side carriage, 
two turning cuts can be taken at the same time, or the 
hexagon turret can be used for turning while the square 
turret is used for necking, facing shoulders and similar 
operation. 

The turret lathe is coming into more general use in 
tool rooms for the production of roller flue expanders, 
rivet sets, reamer blanks and similar work. These parts 
are produced very much faster than they can be produced 
on the engine lathe. 

Every mechanical officer bases his equipment pur- 
chases on their earning power, which is the proper way 
to purchase machine tools. A comparison of production 
times on turret lathes with production times of the same 
work on other machines is very decidedly in favor of the 
turret lathe, even when the set-up time is charged against 
the turret lathe output. Remarkable savings are shown 
on as small as three similar parts, which are usually 
handled on an engine lathe. 









Master Boiler Makers hold 


eighteenth 


convention 


Reports and papers on scaling, laying out, flanging, 
welding and cracking included in program 


held by the Master Boiler Makers’ Association, 

May 3 to 6, at the new Hotel Sherman, Chicago, 
were broken this year with nearly 900 members, ladies, 
guests and members of the Boiler Makers Supply Men’s 
Association registered at the eighteenth annual conven- 
tion. Of this number about 375 were members of the 
Master Boiler Makers’ Association, 


. LL attendance records at conventions previously 


H. T. Bentley commends work of the association 


Following the customary opening exercises, H. T. 
Bentley, general superintendent of motive power, Chi- 
cago & North Western, an honorary member of the 
association, then addressed the convention. In his re- 
marks he stressed the importance of the committee re- 
port on “Causes of Boiler Barrel Sheets Cracking,” 
and stated that it was very desirable wherever possible, 
not only to locate the cause, but also to suggest a rem- 
edy so that everyone would be benefited. The reclaim- 
ing and safe ending of boiler tubes and flues is a live 
subject, and with the pitting and corrosion that is so 
prevalent in certain sections of the country, he said, it 
is necessary to reclaim flues where it can be done safely 
and economically. The amount of money spent on new 
flues in bad water territories runs into enormous sums, 
a large amount of which he thought could be saved. 
Mr. Bentley also commended the railway supply in- 
dustry for the work it has done in developing useful 
time and labor saving devices for the boiler shop. 
Quite often a supply manufacturer will find a crude 
device which appears to have merit, assist in develop- 
ing it into a marketable commodity and then sell it. 


Following Mr. Bentley’s address, the president of 
the association, John F. Raps, general locomotive in- 
spector, Illinois Central, delivered his annual address. 
In his remarks he brought out the fact that the duties 
imposed on the members and those under their super- 
vision have become more intricate since the introduc- 
tion of the superheater locomotive and the more modern 
boiler designs. The fabrication of heavy barrel sheets 
for boilers carrying pressures of from 250 to 400 Ib.. 
is extremely difficult, requiring ability, efficiency and 
decision in the detail of each operation. The remainder 
of this session was devoted to reports of the secretary 
and the treasurer and to routine business. 


The technical business of the convention began by 
the presentation of a report entitled “The best and most 
economical methods of scaling inside of the boiler when 
the flues and tubes are removed.” The final report 
presented on Tuesday morning was on the question, 
“What are the causes of boiler barrel sheets cracking 
at the waste sheet angles and guide brace angles ?” 

J. A. Doarnberger, master boiler maker, Norfolk & 
Western, Roanoke, Va., chairman of the Committee 
for Standards and Recommended Practice—Fusion 
Welding, reported that the action so far taken by the 
Master Boiler Makers’ Association on the subject of 
fusion welding, had been referred to the secretary of 
the Mechanical Division, American Railway Associa- 


tion. The Mechanical Dvision committee, in conjunc- 
tion with committees from the American Society of 
Mechanical Engineers and other interested technical 
societies, is now developing a standard code for welding 
as applied to the locomotive boiler. It was suggested 
that the Master Boiler Makers’ Association take no 
further action on fusion welding until the Mechanical 
Division had arrived at its conclusions. Mr. Doarn- 
berger did not believe that the methods adopted by the 
Mechanical Division would differ essentially from the 
practice already outlined by the Master Boiler Makers’ 
Association. It was decided that the committee should 


be continued and a progress report presented at the 
next convention. 


The final report for the Tuesday afternoon session 
was made by W. H. Laughridge, general foreman boiler 
maker, Hocking Valley, Columbus, Ohio, chairman of 
the Committee for Standard Names for various Parts 
of the Locomotive Boiler. This committee recom- 
mended the adoption of the “Dictionary of locomotive 
terms” included in the Locomotive Cyclopedia, pub- 
lished by the Simmons-Boardman Publishing Company, 
New York, as containing the best information of this 
nature available. The convention accepted a motion 
to adopt the names given in this dictionary as standard. 


Address by J. E. Bjorkholm 


The Wednesday morning session was opened with an 
address: by J. E. Bjorkholm, assistant superintendent of 
motive power, Chicago, Milwaukee & St. Paul, Mil- 
waukee, Wis., who addressed the convention in part as 
follows: “It is claimed by eminent authority that a 
1/16-in. scale on the flues and sheets in a boiler is re- 
sponsible for a 10 per cent loss in fuel. It only re- 
quires some very simple arithmetic to ascertain that on 
a carrier similar to the property with which I am asso- 
ciated, this would amount to an annual sum of $1,100,- 
000. We have found that by covering the stack and 
the grates on our locomotives as soon as the firebox 
inspection and hot work is completed, thus retaining 
the heat as much as possible in the boiler by preventing 
circulation of cold air through the firebox and flues, 
that considerable coal can be saved in firing up the 
engine. Supposing that you are firing up 1,000 loco- 
motives a day, the saving in fuel accomplished would 
be only 10 scoops of coal per locomotive, but the saving 
in fuel for the 24-hour period would be 75 tons of coal 
and at the end of the year you would have a respectable 
pile of a little better than 27,000 tons to your credit. 
Always bear in mind that there are only 133 ordinary 
scoops full of coal in a ton and I am sure you can very 
readily find means of saving a lot of coal. The coal 
bill on a railroad is of such proportions that it offers 
singular opportunities for economy. I am mentioning 
this one item because fuel economy and boiler main- 
tenance are closely related.” 


Following Mr. Bjorkholm the subject of pitting and 
corrosion was then taken up. The entire session on 
Wednesday was devoted to this important phase of 
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boiler maintenance. The discussion consisted mainly 
of remarks on the subject by prominent railroad water 
service enginers. 

The first paper presented was by C. R. Knowles, 
superintendent of water service, Illinois Central, which 
was read by D. A. Steel, associate editor, Railway Age. 
Following Mr. Steel, C. H. Koyl, Chicago, Milwaukee 
& St. Paul; R. C. Bardwell, Chesapeake & Ohio, and 
R. E. Coughlan, Chicago & North Western, outlined 
their views on the subject and on the progress being 
made to eliminate its disastrous effects. Frank N. 
Speller, Metallurgical engineer, National Tube Com- 
pany, also took this occasion to combine the address 
which he gave Friday morning on the “Corrosion of 
boiler tubes” with the more general subject of boiler 
pitting and corrosion. 


George L. Hess discusses modern locomotive design 
and boiler shop work 


George L. Hess, superintendent of motive power, 
Wabash, Decatur, Ill., gave the opening talk at the 
Thursday morning session. The following are some 
of his remarks: 

“The boiler force should be studying at all times to 
obtain not only better designs, but the proper applica- 
tion of material. How often we find locomotives with 
leaky flues, frequently due to the method of application 
when the locomotive is receiving classified repairs. On 
one road with which I was connected some years ago, 
we had a great deal of trouble with flues leaking and 
the boiler makers did everything that was thought could 
be done. Finally, a boiler maker had an idea that if we 
used a different thickness and longer copper ferrule, we 
would get results. It was tried, and strange to say, it 
worked. This may not be applicable to all roads, but 
it was to that certain road, where water conditions were 
such that it was difficult to maintain tight boilers. 

“The boiler forces should at all times study water 
treatment. We realize the average boiler maker could 
hardly be expected to be a chemist or a water engineer, 
but at the same time he could give the matter consider- 
able study, and there is no reason why every man should 
not know something about water treating. Its impor- 
tance is so great and is such a relief to the railroad that 
the more study and the more water treating that can be 
given, the better the results for all concerned. On one 
of the important railroads in the United States, having 
700 locomotives, and where water is treated at practi- 
cally every tank, there is an enginehouse where it dis- 
patches an average of 90 locomotives per day. During 


*e 


RAILWAY MECHANICAL ENGINEER 








VoL. 


101, 


No. 6 





the year 1926, 100 broken staybolts were renewed in 
this enginehouse. The average number of broken stay- 
bolts replaced on all locomotives on the road were five 
per locomotive per year. On this same road, it used to 
be necessary to apply from seven to nine fireboxes per 
month, but after treating water, this number has de- 
creased, and in the past nine years there has been an 
average of less than 18 fireboxes applied per year. A 
flue failure on the road is almost unknown, and calking 
flues in the enginehouse is almost a lost art.” 

The report on the “Most efficient methods of reclaim- 
ing and safe ending boiler tubes and flues” was then 
taken up. Abstracts of this report as well as a number of 
others presented at the convention will be published in 
a future issue of the Railway Mechanical Engineer. 
The final paper of the convention was on the subject 
of corrosion of boiler tubes which was presented by 
Frank L. Speller, metallurgical engineer, National Tube 
Company, Pittsburgh, Pa. 


Election of officers 


The final session was devoted to the transaction of 
routine business. The following officers were elected 
for the coming year: 

President, W. J. Murphy, division boiler foreman, 
Pennsylvania ; first vice-president, L. M. Stewart, gen- 
eral boiler inspector, Atlantic Coast Line; second vice- 
president, George B. Usherwood, supervisor of boilers, 
New York Central; third vice-president, Kearn E. 
Fogerty, general boiler inspector, Chicago, Burlington 
& Quincy; fourth vice-president, Franklin T. Litz, gen- 
eral boiler foreman, Chicago, Milwaukee & St. Paul; 
fifth vice-president, Henry J. Raps, general boiler fore- 
man, Illinois Central; secretary, Harry D. Vought; 
treasurer, W. H. Laughbridge, general foreman boiler 
maker, Hocking Valley; executive board (one year) : 
Charles J. Longacre, foreman boiler maker, Pennsyl- 
vania; R. W. Clark, general foreman boiler maker, 
Nashville, Chattanooga & St. Louis; O. H. Kurlfinke, 
boiler engineer, Southern Pacific; executive board (two 
years): George G. Fisher, foreman boiler maker, Belt 
Railway of Chicago; John Harthill, general foreman 
boiler maker, New York Central; Ira J. Pool, district 
boiler inspector, Baltimore & Ohio; executive board 
(three years): Albert F. Stiglemeir, general boiler shop 
foreman, New York Central; C. H. Browning, general 
foreman boiler maker, Grand Trunk; and George L. 
Young, foreman boiler maker, Reading. Albert F. 
Stiglemeir was elected chairman of the executive board 
and Ira J. Pool secretary. 
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Putting the finishing touches on a large Pacific type locomotive just out of the Billerica shops of the Boston & Maine 
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Frisco passenger car just out of the shop after being finished with Duce 
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Frisco gets good results with lacquer 


Economy of Duco applications shown by 2% years 
service on both passenger cars and locomotives 


By H. L. Worman 


Superintendent of motive power, St. Louts-San Francisco, Springheld, Mo. 


cisco has applied the lacquer finish known as Duco 
to 274 passenger cars of both steel and wood con- 
struction, to 626 locomotives in all classes of service and, 
within the past six months, to 30 passenger car interiors. 


cisco November, 1924, the St. Louis-San Fran- 








Cab with a protective coating on the windows ready for the 
application of lacquer—Curtain temporarily in place 


The results on steel equipment have been satisfactory, 
demonstrating marked advantages over former finishes 
in speed of application, durability under adverse climatic 
conditions, attractive appearance which improves after 
repeated cleaning, and other operating advantages. While 
wooden cars have always presented a more difficult 
problem of painting than steel cars, from the standpoint 
of the durability of the finish, and some early experiences 
with lacquer on wooden cars of the St. Louis-San Fran- 
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cisco were unsatisfactory, a flexible lacquer, designed 
espécially for wooden interiors and exteriors, has now 
been in service for about a year with good results. 

The quick-drying feature of lacquer, together with its 
rapid application usually by means of a spray gun, greatly 
reduces the time which equipment must spend in the 
paint shop, and experience on the Frisco has shown that 
this time, as compared with that necessary with the 
common varnish system, is approximately 50 per cent 
less. The saving in time is offset to a certain extent 
by greater material cost, but this leaves a large net 
economy due to greater durability of the lacquer finish, 
easier cleaning and other factors. While varnished 
Frisco cars formerly had to be refinished on an average 
of every 18 months, 274 of these cars, sprayed with 
Duco, in most cases over the old undercoats, have now 
been in service up to 30 months with no attention ex- 
cept cleaning and they show no indication that refinish- 
ing will be necessary until after a still further extended 
period of service. 

Locomotives finished with varnish are in service an 
average of 12 to 18 months before the finish needs re- 
newal, but the average service life with Duco finish on a 
locomotive is increased to 18 to 24 months and the labor 
cost of application is 30 per cent less. It is easier to 
clean cars or locomotives finished in lacquer due to the 
hardness and toughness of the film, but an accurate 
estimate of the actual saving would be difficult to make. 


A brief description of the lacquer used on Frisco 
equipment may be of interest. Manufactured by E. I. 


du Pont de Nemours Company, Inc., Parlin, N. J., it 
consists in general of nitrocotton with a small percent- 
age of other ingredients dissolved in special solvents, 
and a finely ground pigment to provide the color. It is 
in effect a finishing material used in place of color and 
varnish coats. When applied to a surface the solvents 
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quickly evaporate, leaving a film which is tough and 
hard. While a paint or varnish film dries by oxidation, 
lacquer dries by evaporation and as soon as this action 
ceases a chemically inert and stable thin film of material 
has been deposited on the surface which does not check 


RAILWAY MECHANICAL ENGINEER 








Vor. 101, No. 6 


emergency was afforded recently when urgent need for 
two passenger cars in the Frisco paint shop at Spring- 
field, Mo., unexpectedly developed because of a wreck 
on the road. These cars were primed and surfaced 


ready for application of the finish coats, were sprayed 




















Spraying undercoat on sand-blasted locomotive 


or braise and which wear subsequently by slow erosion 
only. 


Paint shop operations speeded up 


One of the most important advantages secured by the 
use of lacquer on Frisco equipment is greater speed of 
application. Undercoats are applied in practically the 
same time by both systems, but the greater speed of the 
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with two coats of Duco, lettered and delivered to the 
transportation department in eight hours. 

The increased speed of application has materially re- 
duced the demand for paint shop space. Another ad- 
vantage, due to the rapid drying feature of lacquer, is 
that finishing work may be safely done on cars in the 
paint shop with only reasonable precautions against the 
circulation of dust in the air. Another feature of great 














Application of Duco to Frisco locomotive at West Springfield, Mo., shops 


application of lacquer is such that the total time is only 
seven days for the. complete refinishing of a passenger 
coach exterior from the surface out, as compared with 
14 days or more with the previous finish. This enables 
the same amount of.work to be done in the paint shop 
with only 50 to. 70 per cent of the previous force. An 
example of how the work can be speeded up in an 


importance is that variations in temperature and 
humidity cause practically no difference in the rate of 
setting of a lacquer film while under certain atmospheric 
conditions paint shop work was greatly retarded due to 
slow setting of the former finish. 

A large percentage of Frisco cars are refinished by 
the application of Duco over old undercoats. In such 


















































June, 1927 
cases, the time required for refinishing is three to four 
days as compared with six or seven days by the former 
system. Patching of mechanically injured cars is made 
comparatively easy owing primarily to the fact that 
there is no oxidization or chemical change in lacquer, 
once hardened, and when a second coat is applied it 
unites with the first to make a single coat. 

The interiors of 30 passenger cars are finished largely 











Up-to-date facilities are provided for the safe storage of 
inflammable painting materials of all kinds 


by spraying with lacquer, which saves the labor of 
rubbing down with pumice stone, formerly necessary to re- 
duce the gloss of varnish finish. Owing to the time saved 
in spraying and the elimination of rubbing down the 
interior, a standard passenger car can be refinished with 
Duco on the inside in six days as compared with nine 
days with varnish. A combination of the spray and 
brush methods of application has given the best results 
on car interiors, large areas being sprayed and small 
areas and the junction between colors brushed. © Trim- 
mings can be applied to sash, doors and car interiors 
two hours after the application of the lacquer. 

In addition to the equipment mentioned above, four 
Frisco 100,000-lb. steel hopper cars and one caboose car 
have been finished with lacquer. The caboose has been 
in service a year, the finish showing no signs of deterio- 
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Paint shop view—Light-weight, easily adjustable scaffolds 
facilitate painting operations 


ration. Lacquer is also used on Frisco car furniture, 
window curtains, imitation leather, linoleum aisle strips, 
steel hoppers, etc. Sash and doors are mounted on the 
racks shown in one of the illustrations, the glass covered 
around the edges with a protective coating of soap and 
whiting, and lacquer sprayed on, with a substantial 
saving in time over former brush methods. A similar 
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method is used in protecting the windows of locomotive 
cabs while being sprayed. The coating is readily re- 
moved from the glass with a knife after the application 
of the lacquer. 

The methods followed by the Frisco in applying under- 
coats and finish lacquer coats follow specifications sug- 
gested by the manufacturer. 


Use of lacquer on locomotives 


On November 29, 1924, the first Frisco locomotive, 
No. 1294, was sprayed with lacquer and since that date 
626 locomotives have been finished with this material. 
Experience has shown that compared with a life of 
former materials of 12 to 18 months, lacquer gives 18 
to 24 months’ average service. The cost of application is 
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Rack for spraying sash and doors—Glass protected by easily- 
removed coating of soap and whiting 


30 per cent less and the cost of the material about 30 
per cent more, leaving a substantial net saving due to 
the greater durability of the lacquer finish and more rapid 
preparation of the locomotive for service. As in the 
case of cars, this latter feature is due to the fact that 
lacquer dries quickly and does not interfere with com- 
pletion of the many small jobs which must be handled 
promptly in preparing a locomotive for service. 

All parts of the locomotive and tender are finished with 
lacquer except the smoke box, firebox, side sheets and 
engine and tender trucks. The usual practice as shown 
in one of the illustrations is to use one painter with a 
spray gun on the running boards for finishing the upper 
parts of the locomotive and to have two on the ground 
to spray cylinder jackets, motion work, etc. Asbestos 
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particles and dirt of all kinds are first blown off by 
compressed air and the lacquer is sprayed on with the 
usual spray guns. ‘The tender is ordinarily finished and 
lettered in the tank shop and the cab in the cab shop, but 
all of the rest of the locomotive is sprayed during the 
noon hour. Mechanics can go to work on the loco- 
motive almost immediately afterwards to perform any 
necessary finishing operations and in this way the paint- 
ing causes no delay in getting the locomotives ready for 
service. 


Economy in cleaning—precautions 


The use of lacquer has produced another marked 
advantage in connection with the cleaning of car equip- 
ment because the surface is hard and smooth and does 
not hold dirt and foreign material as readily as the 
varnished surface. As a result, cleaning costs are sub- 
stantially reduced. Plain soap and water has been 
found to give best results in cleaning. Especially on 
interiors is the cleaning advantage noticeable and in this 
case soap and water or oxalic acid or other cleaning ma- 
terials on varnished interiors produce a streaked effect 
and ruin the finish. Lacquer is not harmed and, in fact, 
improves in appearance. 

In the period of 24 years in which lacquer has been 
used, extensively on the St. Louis-San Francisco there 
ave been no indications of harmful results in health 
nazard, or fire risks. 

Epitor’s Note.—The specifications to which Mr. Wor- 
man refers cover in ‘detail all operations in the finishing 
of the*cars fromm the bare steel or wood. For steel car 
exteriofs, thet first four operations, which require five 
dayS¥f6r. completion, include ‘the application of a coat 
of spétial steel primer, a coat of special surfacer, the 
puttyimgsofmajor imperfections, and a knifing coat. The 
time re@uired “for ‘the surface to dry at a temperature of 
70 deg.4F. after these operations varies from over-night 
to a maximum of 48 hours, the maximum time applying 
to the primer coat and the minimum to the putty. The 
primer and surfacer may be applied either by brush or 
by spray. The specifications then call for wet sanding 
and a light dry sanding followed by the application of a 
special surfacer sprayed on and allowed to dry for one 
hour. On the seventh day, after again lightly sanding, 
the first coat of lacquer is sprayed on. After this coat 
has dried for 1%4 to 2 hours, the second lacquer coat is 
sprayed on and allowed to dry over-night. The eighth 
and ninth days are given over to lettering and striping. 
Where gold leaf is used, this is protected with two 
pencil brush coats 24 hours apart. Where brush lacquer 
is used, its application completes the job. The specifica- 
tions call for two-thirds gallon of unthinned lacquer per 
100 sq. ft. of surface for two coats, reduced in the pro- 
portions of three parts lacquer and one part thinner, with 
some variation depending upon weather and local condi- 
tions. The procedure for wooden cars is the same ex- 
cept that a wood primer and a flexible lacquer are used. 

For car interiors, the bare surface is prepared by the 
application of a coat of special interior primer, putty 
and a glazing coat. These operations require two days 
followed by a third day for sanding and a fourth for the 
application of a neutral ground coat. On the fifth day, 
after a light dry sanding, the surface is finished with 
one coat of lacquer. 

The specifications for finishing locomotives and tend- 
ers cover a maximum of eight operations finished on 
the fifth day. For the jacket, drivers, steam chests and 
underframe, which are not usually surfaced, three op- 
erations, consisting. of the application of a steel primer 
followed by two coats of lacquer, are finished in two 
days, the primer coat requiring 24 hours to dry. On 
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domes, cabs and tanks which are usually surfaced, the 
operations are much the same as those for the exterior 
of steel cars except that the putty is applied to the 
primer coat without the application of the surfacer. 
The eight operations, including striping and lettering, 
on these parts are completed on the fifth day. The car 
is then ready for service. 

The specifications for the repair of injured Duco fin- 
ished surfaces first call for the cleaning of the surface 
with sandpaper, or sand blast if the area is large 
enough, and gasoline. After the application of a coat 
of special primer, which requires ¥% hour to dry, the 
damaged part is knifed in with putty, dried two hours 
and sanded smooth. A thin coat of lacquer is then 
sprayed over the injured area, or a brush lacquer may 
be used, and after drying, the entire panel containing 
the injured area receives an extra coat, shielding the 
surrounding panels.—EFditor. 


Bending machine for small 
size pipe 


‘| accompanying illustration shows a pipe bend- 
ing machine which is used at the Secaucus, N. J., 
car repair tracks of the Delaware, Lackawanna & 
Western. The table, which is 3 ft. wide and 6 ft. 
long, is supported on four angle iron legs which are 
2 ft. 8 in. high. The table consists of a top and bottom 
iron plate %4 in. thick between which is a layer of wood 





Side and end view of a substantially made pipe bending 
machine 


2% in. thick. Fourteen 1%-in. holes are drilled in 
the table, seven on each side of the shoe. Car body 
pins fit into these holes.’ The power is furnished by 
means of a 14-in. brake cylinder which is connected 
up to and operated by a three-way valve. Any size pipe 
up to and including 2 in. can be readily bent on this 
machine. 
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Some comments on shop tools 


Use of modern shop machinery one of the principal factors 
in reducing repair costs 


By C. A. Shaffer 


General supervisor of shop machinery and tools, Illinois Central, Chicago 


N order to have good locomotives and cars with 
| which to serve the public properly, railroads must 
spend a considerable portion of their earnings in 
keeping the rolling stock and work equipment in first- 
class operating condition, and one of the principal fac- 
tors in solving the problem is the use of modern shop 
machinery. That there is a growing appreciation of 
this fact is evidenced by many of the railroads pur- 
chasing and installing within the last few years a large 
amount of new and up-to-date shop equipment to re- 
place obsolete machines. In order to keep pace in re- 
pair shops with advances in locomotive and car design 
and capacity, an ever-increasing amount of machine 








due to the saving in time realized by not having to 
change such a heavy job between planer and boring 
mill and make two separate set-ups. Then, too, the 
modern machine on account of the boring, planing and 
milling features may be profitably utilized on a variety 
of other miscellaneous heavy odd jobs when not used 
on cylinder work. The average time of machining the 
largest locomotive cylinders complete except drilling is 
35 hr. as compared with 50 to 60 hr. when separate 
machines are used. 

Machinery for driving wheel work has been improved 
so that the good-sized shop can ill afford to be without 
it to take care of the different operations presented in 








The .up-to-date tool.room and tool service department at the new Illinois Central shops, Markham, III. 


tools is required. Specialized and costly labor pro- 
vides an additional incentive for installing the best 
modern equipment. 

While conditions and consequent practices in most 
railroad shops differ considerably from those in indus- 
trial manufacturing plants where mass production is 
the rule, there are many modern and highly improved 
machines now offered for railroad work. These can- 
not properly be classed as special or single purpose tools, 
yet some may have been designed primarily for a speci- 
fic job and later improved or found to be suitable and 
satisfactory for additional operations. 

Starting with the heavier class of machine work, one 
may now find locomotive cylinders being completely 
machined, with the exception of drilling and tapping for 
studs, on one machine and with little change in setting. 
On this job, one machine does the work formerly re- 
quired of two, and the machine is less in first cost. The 
time required to machine the cylinders complete is also 
in favor of the single modern machine, this being mostly 
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connection with maintaining wheels, axles, crank pins 
and tires. It is generally conceded that where much 
tire turning is to be done, a heavy duty lathe unencum- 
bered with special attachments is best. For truing axle 
journals, crank pins and boring for the latter, the 
modern combination axle journal, crank pin turning 
and wheel quartering machines replace the older equip- 
ment and methods and save several handling and set- 
ups of the work. 

The majority of locomotive main rods and side rods 
used today are more difficult to machine than those of 
10 or 12 years ago, on account of the changes in mate- 
rial used and the requisite heat treatment. As a re- 
sult it is found that machines and cutters which per- 
formed satisfactorily on old rods are not adequate to 
cope successfully with present-day conditions. By re- 
placing some of these old machines and tools with new 
heavy duty equipment, the size of cuts, speeds and feeds 
are increased to the extent that work is turned out in 
almost one-half of the time required by the old tools 
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and without the worry and delay of breakdowns in- 
cident to old machines. 

The development of milling machines and cutters for 
all classes of work is remarkable, and within the last 
few years special attention has been given by some 
manufacturers to improvements making this equipment 
better adapted for railroad work. Extra heads and 
spindles with automatic control have been applied to 
heavy horizontal (planer type) machines for the rapid 
production of driving boxes, crossheads or shoes and 
wedges. By this method with modern machines, aver- 
age production records have been obtained on driving 
boxes of 15 min. each, which includes set-up time, and 
for the larger class of shoes and wedges an average of 
11 min. per piece, the latter being milled in a two-row 
quick set-up fixture of five shoes or wedges in each 
row. 

Heavy vertical spindle milling machines with com- 
pound and rotary tables for machining locomotive rod 
ends, rod straps, etc., have also justified their use on 
this class of work. 

Horizontal knee-type millers, more in the general 
purpose machine class, are increasing in popularity and 





numbers for medium and light work, such as eccentric 
cranks and rods, radius rods and hangers, combination 
levers and links, piston rods, valve bushings, etc., by- 
reason of the time which may be saved where there is 
any considerable amount of such work to be done. 
Attention is called to the absolute necessity of proper 
holding fixtures on these machines in order to obtain 
the best results. In this respect, several manufacturers 
have made commendable efforts to furnish superior 
fixtures and tooling equipment for their machines, thus 
promoting greater production. 

Probably the greatest improvement and change in 
method of doing certain work in railroad machine shops 
has been brought about in the last few years by new 
and improved grinding machines for both face grinding 
and circular (internal and external). It has been the 
experience in shops throughout the country that certain 
jobs, formerly done by cutting tools in planers, boring 
machines, lathes or drill presses, are now handled better 
and in less time by grinding, and a substantial saving 
is effected by the installation of modern machines of 
this kind. 

Large face grinders are put in primarily for re-sur- 
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Heavy machinery bay in the new Illinois Central shop at Markham, III. 
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facing and some new work on guide bars. By this 
method a highly satisfactory job is obtained in about 
50 min. as against 1% hr. to 4 hr. on the planer. When 
not finishing guides, surface grinders are used on such 
locomotive parts as truck equalizer bearings, rocker 
boxes, exhaust bases, eccentric straps, steam pipes, driv- 
ing box cellars, etc. Where only a plain surfacing 
operation is required, a saving of about 60 per cent in 
time over other methods is secured. 


Comments on general machine tools 


The great improvement in standard machine tools 
such as lathes, planers, boring mills, shapers and drills, 
makes it advisable to give careful consideration to these 
tools in any program of machine shop improvement. 
These machines have been designed to meet modern 
production requirements using the best of high-speed 
steel cutting tools. Operating handles and levers are 
located to save time and every effort is made to cut out 
waste time and effort. Older machines of light weight 


and improper design have no place in the modern shop 
where large output is required. 
The effect of modern tools on the morale of workmen 





is also desirable in that the men take pride in their ma- 
chines and almost without exception turn out a larger 
amount of better quality work. 

Improvements in shop equipment, or savings to be 
effected by this equipment, are not confined to the large 
machine installations. Substantial savings result from the 
use of many portable tools and devices which have been 
thoroughly tested and found to save time and money 
in accomplishing work formerly done by crude and 
laborious methods. Some of these portable devices may 
be mentioned as follows: Boring and facing machines, 
crank pin truing machines, journal truing machines, 
autogenous welding (and gas-cutting) equipment and 
various improved testing devices and instruments. 

Many of the larger railroads have machine tool com- 
mittees whose duties require them to pass upon proposed 
equipment for their various shops, but the burden of 
initial recommendation usually falls upon the shop 
superintendent, master mechanic or general foreman to 
cover tools for use under his jurisdiction. It seems 
entirely proper that the man in charge of the shop 
should be the one to say what is needed to produce the 
work at the lowest cost, but in order to do this he must 
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be well informed regarding the best machines and con- 
ditions governing their application to his work. 

With the average shop foreman’s experience and a 
reasonable knowledge of modern machinery on the mar- 
ket, it should not be a difficult matter to work out a 
sensible list of recommendations in this line when called 
for by the management. The foreman who is alert in 
this matter will be constantly in touch with machine 
shop conditions and costs to produce the work. Assum- 
ing that such is the case, it would only require a short 
time to make up the list, based upon the data gathered 
from records kept during the year. 

The items on which the greatest savings can be made 
receive the most favorable consideration by the manage- 
ment when authorizing expenditures, and it behooves 
every shop foreman to be alive to the situation in his 
department.. He can take cost cards, or if such cards or 
records are not kept, a daily memo of what is the best 
output of certain machines and use this as evidence on 
which to base recommendations. Assuming that new 
machines are to be asked for to replace existing equip- 
ment, and the time required or cost of producing with 
the old machine has been calculated, a comparison may 
be made with time studies of the same kind of work 
done on modern machines and with production guar- 
antees of the machine manufacturers to determine what 
time saving can be made. The result is then figured 
against the purchase price and installation cost of the 
new machine in order to estimate returns to be realized 
on the investment. 


For example, figures shown in the table illustrate a 
method of estimating the savings possible by the in- 
stallation of a modern 90-in. driving wheel lathe, which 
is a single-purpose machine and one of the most ex- 
pensive of railroad shop tools. In the case in question, 
the new machine is to replace a wheel lathe about seven 
years old and in fair condition considering the service 
performed, but with maximum feed of % in. to 5/16 
in., depth of cut % in. to 7/16 in., and equal limitations 
for finishing cuts requiring on an average four hours 
floor to floor to turn a pair of driving wheel tires. At 
that rate of production the shop requirements for driving 
wheels are not met and the advisability of installing a 
modern 90-in. wheel lathe comes up for consideration. 
An analysis of the cost of installing the new lathe is 
shown in the table, including seven major items as in- 
dicated and totaling $30,300. 

With this new machine, the tires on a pair of driving 
wheels can be turned in one hour using a roughing 
cut of % in. to % in. deep with 3 in. feed, and finish- 
ing with broad-face forming tools in two or three revolu- 
tions. Comparing this with the production of the old 
machine, there is a saving of three hours time on each 
pair of wheels, and with a basic average of only 2% 
pairs per day to be turned, would total 2,250 hr. per 
year for one machinist to 75 cents an hour and one 
helper at 52 cents an hour, amount to $2,857.50, or 
about 10 per cent of the money invested. The real 
saving is materially greater because in this calculation 
account has not been taken of out-of-service time of the 
| machine due to repairs necessitated by breakdowns. 


Servicing work necessary 


“or example, particularly if pressure is brought to 
.¢ to obtain greater output from the old machines, 
eral weaknesses develop such as when feed screws and 
uts strip the threads, or other small parts around the 
| posts give away. Such breakdowns cause delay 
0 locomotives passing through the shops, the total cost 
of which it is difficult to estimate. 

One of the ways in which manufacturers can help the 
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railroads and incidentally themselves is by furnishing 
increased service for new shop machinery from the 
time it is first installed until the shop forces become 
thoroughly familiar with its operation and possibilities in 
the way of production. There has been a noticeable 
tendency for the more progressive manufacturers to 
furnish increased service of this kind in recent years, but 
in some cases still more of this servicing work would 
be helpful. Special and extra large machines need close 
attention on the part of both manufacturer and railroad 
forces until thoroughly broken in and affording the de- 
sired results in the way of production. Many instances 
have been known where new machines never develop 
their full value from a production standpoint due to 
unfamiliarity of the operator with the machine and its 
possibilities. In fact, this lack of knowledge often leads 
to actual damage which is expensive and creates contro- 
versy regarding the responsibility. In such cases, the 
railroad loses the production possible with new ma- 
chines and the manufacturers suffer a loss in prestige 
because the relatively poor performance of the ma- 
chines soon becomes a matter of common knowledge. 

Representatives assigned to carry on this servicing 
work should be entirely familiar with the construction 
and operation of their respective machines which is not 
always the case at present. It is important that certain 
machines be supervised during installation, broken in 
and demonstrated to the satisfaction of shop forces by 
competent service men, and subsequent periodical visits 
will be well-worth while. It is realized that this serv- 
icing work is expensive and in the end must be paid for 
by the railroad, but from the point of view of returns, 
it is a paying investment. 


Complete installation cost of 90-in. driving wheel lathe 


Cost of new machine (including complete electrical equipment)... $25,000 
Removal of vo!d machine (35 tons at $20 per tcn)............005 70 
Excavation and foundations (50 cu. yd. at $16 per yard)....... 800 
Unloading and placement (60 tons at $40 a ton)............... 2,400 
Oe ae ee rere rr een 900 
Storehouse expense: 
Ee a ree $125 
ee SERED, Sas aos ds dvdaaowastawaawes 55 
ae 180 
NNN 88. os eos ese a oew ee sude nea baes sex 320 
MR Sc aati seh aie a eh ag la oe Sa as ire a ce oR Bek Ta $30,300 
50 











Smoke box fronts are hung on a column where they are out 
of the way while the locomotive is undergoing repairs 
at the system shops of the Lehigh Valley, 
Sayre, Pa. 

























































































































































































































































































Fuel Association has heavy program 


Locomotive devices and Diesel engines among subjects of 






committee reports 


HE International Railway Fuel Association, 
which is growing each year in numbers and in 
influence on railroad operating efficiency, par- 

ticularly with respect to the purchase, storage and use of 
railway fuel, held its annual convention at the Hotel 
Sherman, Chicago, May 10 to 13, inclusive. At this, the 
nineteenth meeting of the association, President E. E. 
Chapman, engineer of tests of the Atchison, Topeka & 
Santa Fe, presided, and the opening session was ad- 
dressed by three nationally-known speakers including 
Carl R. Gray, president of the Union Pacific System; 
George Otis Smith, director of the United States Geo- 
logical Survey, and Dr. H. Foster Bain, secretary of the 
American Institute of Mining and Metallurgical Engi- 
neers. 

During the course of the convention other addresses 
were made by T. H. Williams, assistant general manager, 
Southern Pacific; N. B. Ballantine, assistant to the presi- 
dent of the Seaboard Air Line; L. K. Sillcox, general 
superintendent of motive power of the Chicago, Mil- 
waukee & St. Paul; E. E. Regan, general superintendent 
of the New York, New Haven & Hartford; H. S. Rauch, 
division superintendent of motive power, New York 
Central; C. F. Richardson, director of the National Coal 
Association; A. E. Warren, general manager, Canadian 
National; C. B. Page, manager, Steammotors Company, 
and F. S. Wilcoxen, president, International Railway 
Supplymen’s Association. Thirteen committee reports 
were also read and discussed by those attending the 
convention. 

The grand ballroom of the Hotel Sherman was taxed 
to capacity at the initial session. In opening the conven- 
tion, President Chapman called attention to the fact that 
the International Railway Fuel Association comprises 


In January, 1924, the Southern Pacific was operating 
six trains a day between Los Angeles, Cal., and El Paso, 
Tex., and two between Los Angeles and Tucson, Ariz. ; 
that is, four trains per day in each direction. 

Prior to the time we started to run our engines 
through, it required 40 locomotives to handle the eight 
trains, which included sufficient power to handle the pool 
of runs and to take care of relief work and the shopping 
of the engines. 

These 40 locomotives consisted of Mikado, Pacific, 
ten wheeler and Atlantic types, being assigned as fol- 
lows: Between Los Angeles, Cal., and Yuma, Ariz., a 
distance of 252 miles, we used the Mikado type. On 
two of these trains we used the Mikado engine between 
Los Angeles and Indio, a distance of 130 miles, and at 
Indio these engines were relieved by Pacific type power, 
the latter engines making the run from Indio to Yuma, 
a distance of 122 miles. At Yuma the ten-wheel en- 
gines were used for the run to Tucson, Ariz., a distance 
of 251 miles. At Tucson Mikado engines were placed on 
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within its membership representatives from nearly all 
ranks and departments of the steam railroads and em- 
phasized the desirability of this feature since the conser- 
vation of fuel depends upon the whole railway organiza- 
tion rather than upon any individual group of men. The 
fuel which can be used with least over-all cost, taking 
into consideration length of haul, with the least loss of 
time in turning locomotives at terminals, should be se- 
cured, every item bearing on the ultimate cost of fuel to 
the railways, being carefully analyzed before contracts 
are let. Mr. Chapman briefly reviewed the various im- 
portant factors in the economical use of locomotive fuel 
and also pointed out that fuel, burned in other than loco- 
motive service and representing from 10 to 14 per cent 
of the total fuel bill, presents probably the greatest prob- 
lem which faces a fuel conservation program inasmuch as 
this fuel is used in so many small units difficult to super- 
vise thoroughly. 


The new officers 


The officers who were elected to serve during 1927- 
28 are as follows: president, J. E. Davenport, division 
superintendent N. Y. C.; vice-presidents: C. H. Dyson, 
assistant fuel agent, B. & O.; T. C. Hudson, assistant 
general superintendent motive power, Can. Nat., and 
W. J. Tapp, fuel supervisor, D. & R. G. W. Elections 
to the executive committee were as follows: W. G. 
Black, mechanical assistant to the president, Erie; J. D. 
Clark, fuel supervisor, C. & O.; H. Morris, superin- 
tendent fuel and locomotive performance, C. R. R. of N. 
J.; J. M. Nicholson, fuel conservation engineer, A. T. & 
S. F.; C. T. Winkless, fuel agent, C. R. I. & P. 

The 1928 convention will be held at Chicago during 
May, the exact date to be announced later. 







By T. H. Williams aie che nme 


Assistant general manager, Southern Pacific, Los Angeles, Cal. 


the trains for the run from Tucson to Lordsburg, a 
distance of 164 miles. At Lordsburg Pacific and At- 
lantic type engines were placed on the trains for the run 
to El Paso, Texas, a distance of 148 miles. 

Trains were handled in this way prior to the time we 
started to run locomotives through between Los An- 
geles and El Paso, providing for five sets of locomotives 
and making four changes at intermediate terminals in 
the 815-mile run. 

In January, 1924, we placed in service 10 Mountain 
type engines to run through and discounted cutting 
engines in and out of trains at all of these district and 
division terminals. Later, as more of the mountain type 
engines were received, we filled the pool with a complete 
complement of this class of power. 

Today we are running 10 passenger trains per day, 
five in each direction between Los Angeles and El 
Paso, and have 25 mountain type engines assigned to 
the through service. This is sufficient to take care of 
relief work and to provide for shopping. 
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For a long time we ran these engines without the pro- 


tection of having an engine of this type at intermediate 
terminals to protect in case of engine failure, but re- 
cently we established the practice of changing one engine 


out at Tucson, Ariz., and one at Yuma, Arizona, on one 
westbound passenger train each day; this to give us an 
engine at these two points for protection in case of en- 
gine failure and to equalize the mileage made by the 
total engines employed in the pool. 

To handle the 10 trains per day under the old method 
of operation of changing engines at district and division 
terminals, it would require 50 locomotives, while under 
our plan of running the engine through it requires 25 
locomotives. 

Since January, 1924, the date we started to run the 
engine through, we have constructed a new main line in 
Arizona from Wellton to Picacho, via Phoenix, which 
has added 44 miles to the run to El Paso and gives us a 
double track line between Wellton and Picacho. 

We have also acquired the El Paso & Southwestern 
Railroad running from Tucson to El Paso, giving us 
a double track line between these two points and in- 
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creasing our mileage via this route 29 miles in the total 
distance between El] Paso and Los Angeles. 

By the construction of the new line through Phoenix, 
the acquisition of the El Paso & Southwestern, and the 
scheduling of our trains over these new routes, we have 
increased the run of the Mountain type engines from 815 
miles to 843 miles, 858 miles and 888 miles. 

These engines after the run of 888 miles have an 
average layover at El Paso of 14% hours and at Los 
Angeles, 26 hours. At both points we have modern 
shops. 

These Mountain type engines, in the run of 888 miles, 
take fuel at four points en route, but the tender has suf- 
ficient fuel capacity to take oil only twice en route. The 
reason for taking fuel four times is to save the long 
haul of oil to distant points from the oil fields. These 
engines make long runs for water, the longest run being 
1600 miles from Aqua, Ariz., to Picacho, Ariz. 

We now come to the question of economies in long 
locomotive runs, which is the subject on which I was 
invited to address you. 

First let us show what has become of the locomotives 
formerly employed, particularly the excess number of 
locomotives required to perform the service when they 
were working on short runs. The Mikado engines are 
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hauling heavy freight trains on our Salt Lake and Rio 


Grande divisions. The ten-wheelers are hauling 100- 
car freight trains on the Stockton, San Joaquin, and 
other valley divisions. The Pacific and Atlantic type 
engines have been re-assigned to valley territory where 
best fitted for the needs of our business. 

Six months after we started to run our engines 
through over this 815 mile territory, we took off round 
house forces at the intermediate terminals to the extent 
of saving us $8,000 per month, or $96,000 per year. It 
takes no stretch of imagination to know that it requires 
man power to move engines to sand house, oil and 
water columns, and to put them across the turntable 
and into the roundhouse. We have saved all such 
roundhouse attention and handling at these intermediate 
terminals. 

In engine house fuel, prior to the time we started to 
run the engines through, we consumed 66 barrels of oil 
per day, which at the price we were then paying for oil, 
amounted to a saving of $2,692 per month, or in round 
figures—$32,000 per year. 

We have made a substantial saving in cost per loco- 
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motive mile for classified repairs. The pool of 40 
engines employed before we started the long locomo- 
tive runs averaged 76,943 miles per engine between 
shopping periods for classified repairs. Last year the 
pool of 25 Mountain type engines now running through 
made an average of 116,827 miles per engine between 
shopping periods for classified repairs, an increase of 
50 per cent. Some of these engines are making over 
14,000 miles per month. 

The cost per locomotive mile for classified repairs 
on the pool of engines employed in the service before 
we started to run the engines through was 9.203 cents, 
and after running the engines through with a new type 
of engine assigned, the cost was reduced to 7.71 cents 
per locomotive mile, a decrease of 16 per cent. This 
decrease is due in part to less abuse of the Mountain 
type engine on account of their adaptability to work 
required over this territory as compared with former 
type of locomotive used. 

The greatest factor of decreased cost per locomotive 
mile for classified repairs in my judgment is the saving 
of the metal of the boiler. We now cool the engine down 
once where we formerly cooled the engine four times. 

In capital investment in this one pool of engines we 
have saved $571,045 and with interest at 6 per cent and 
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depreciation 444 per cent, this gives us an annual sav- 
ing of $59,960 per year. 


Mr. Sillcox speaks on the real cost of fuel 


In the opening paragraphs of his paper on the real 
cost of locomotive fuel, L. K. Sillcox, general superinten- 
dent motive power, C. M. & St. P., pointed out the items 
of expense that enter into the cost of locomotive fuel. 
Using the fuel performance of Class I railroads for 
1925, he developed Table I, which shows the total num- 
ber of equated tons of fuel reported as consumed and 
the charges under the various accounts. 


Table I—Fuel consumption and costs for Class I railroads 
during 1925 








Tons Charges Cost 

Service consumed made per ton 
Re ere ree 79,367,898 erie peseie aeeere 
EN oie cick este ene esgic 29.328,275 
NE ooo avis aise chav eae aloes se 4 1,840,343 
EERE etre reece ; 
NN mio cular a dua ainie AIGaree 110,594,788 Rasen 
TRE DEE ONOER 05.0 6. 545:50564:0 0000 ey es $340,502,586 
Train power produced and purchased. eae 8,169,861 
a re Eats $348,672,447 $3.1527 
OO” a ee eee 22,174,755 $66,760,458 faacate 
Yard power produced and purchased. eietes 474,041 
Oe rer rere rrr ra ties $67,234,499 3.0320 
Ween SURG ONE VOLE... cc ccsccccecs 132,769,543 415,906,946 3.1330 
NOU GERI GOTVICE. 0 0.05 ccccccecccae 2,641,618 Distributed to 


other accounts 
Total tons consumed by locomotives. 135,411,161 banners eres 

In explaining Table I, Mr. Sillcox said that the cost 
of $3.13 per ton of fuel consumed in train and yard 
locomotives includes the purchase price as part of the 
purchasing expense, the cost of inspection, the cost of 
any losses while being transported from the mines to the 
points.of use, the losses in deterioration in quality or 
quantity owing to the time elapsing from the mines to 
the actual use in transportation service, the cost of labor 
and material operating fuel handling plants, the cost of 
storing and a part of the cost of accounting for the 
amounts used. This cost represents the fuel in the ten- 
der. It does not include the cost of maintaining scales, 
fuel handling facilities, power distribution lines, operat- 
ing charges in connection with rolling stock needed, en- 
ginehouse expense involved, the cost of hauling freight 
over foreign lines and the consequent administrative fea- 
tures. If the real cost of fuel is to be determined, he 
said, it has to be traced into the firebox for the major 
elements involved. 

In Table IT, Mr. Sillcox presented the cost of maintain- 
ing fuel handling facilities. 


Table II—Cost of maintaining fuel handling facilities 
EELS OE EA Pe Ee SPE A $4,432,807 
Substation buildings 52,394 


ININN IO OIND: on. 0.650 06:0 0 001005 00 Sinan ere seers 277,911 
NE RINNE, TIO Soo cc inc ewisccscenebsane 312,447 
MES RRO RCIIONE, TASS oo. on 8600s 665 5060.05.00 0:00 2,666,975 
Power line poles and fixtures...............2008: 489,575 

$8,232,109 


Hauling of fuel an important item of cost 


Owing to the lack of actual cost figures for handling 
locomotive fuel at coaling stations, Mr. Sillcox estimated 
that an average direct labor charge of seven cents per 
ton is a conservative figure. 

In dealing with the cost of maintaining coal.and fuel 
tank cars as a factor entering into the cost of fuel, Mr. 
Sillcox estimated that 5.3 cents per ton for car main- 
tenance should be added to the cost of fuel. In con- 
sidering locomotive utilization as a factor entering into 
the cost of fuel, he calculated that the equivalent of 
1,375 locomotives were required to haul railroad fuel 
during 1925. Since the records show that the average 
cost of repairs, depreciation and retirements per loco- 
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motive owned in 1925, was $8,146, then the total charge 
incurred for the 1,375 units would be $11,054,322. This 
would add 8.3 cents to the cost per ton of fuel. He 
stated further that the charge to enginehouse expense 
for turning these 1,375 locomotives would result in an 
additional cost of 3.4 cents per ton. In estimating the 
cost of firing locomotives in yards and in trains or con- 
veying fuel from the tender to the firebox, Mr. Sillcox 
fixed this at 94.5 cents per ton. 

To the items so far listed have not been added the cost 
of train crew expense, dispatching, maintenance of road 
facilities, general administration and other expenses 
which are difficult to set up specifically by individual 
accounts. The speaker estimated that these items of ex- 
pense would add about six cents more to the cost per ton. 


The items thus far referred to were summarized in Table 
III. 


Table III—Summary of items entering into the cost of fuel 











for 1925 

Cost Cost 

of fuel per ton 
Cost RNC 5 hase cate ah rears aire Rake eos dons a vier a, 8 $415,906,944 $3.132" 
Maintenance of fuel handling facilities.......... 4,508,787 .034 
Freight car repairs, depr’n and retirements...... 7,101,580 053 
Locomotive repairs, depr’n and retirements...... 11,054,322 .083 
ENINENDUSS EXPENSE . 2.0065 c cece cc eseesics 4,550,000 .034 
Firing locomotives in service................0e 125,534,000 .945 
’ $568,655,633 $4.282 

Other operating expenses.................00000- 8,041,811 -060 
$576,697,444 $4.342 


* Includes handling cost at fuel stations of approximately 7 cents per ton. 


Thus, the total cost per ton of coal into the firebox 
is $4.342. This has resulted in adding 38.5 per cent 
to the original unit charge-out price of the fuel. 


Diesel locomotives 


The Committee on Diesel Locomotives presented a 
very complete report of the developments in the Diesel 
locomotive field during the past year. This report cov- 
ers the developments in both this country and in Europe 
and gives considerable construction and test data on the 
more important locomotives. The last part of the re- 
port is devoted to a partial bibliography of articles on 
Diesel locomotives that have been published in the tech- 
nical press. All of the Diesel locomotives in service in 
this country at the present time and all of this type of 
locomotive now on order from builders in this country 
use electric transmission. 

The Baldwin Locomotive Works is building a sec- 
ond experimental 1000-hp. locomotive. This locomotive 
will use a Krupp six-cylinder four-cycle Diesel engine. 
The Ingersoll-Rand, General Electric and the American 
Locomotive companies are building an oil-electric loco- 
motive with a six-cylinder, four-cycle engine rated at 
750 hp. at 500 r.p.m. The McIntosh & Seymour, Amer- 
ican Locomotive and General Electric companies are 
also building an oil-electric locomotive with a 12-cylin- 
der, four-cycle engine rated at 960 hp. at 325 r.p.m. 


Information regarding foreign locomotives 


The 1200-hp. Diesel locomotive with air transmission 
built by the locomotive firm Maschinenfabrik Esslingen, 
and described in last year’s committee report, has been 
completed and we understand is at present undergoing 
tests on German State Railways. No data, however, 
is yet available. 

The 1000-hp. Diesel locomotive with gear transmis- 
sion built by the Hohenzollern Company at Dusseldor’. 
Germany, for Russia, was tested on a testing plant 2* 
Dusseldorf and on German roads, and sent to Russia 
under its own power. The tests showed that the cor- 
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sumption of fuel at full power amounted to only .49 Ib. 
of oil per rail horsepower-hour, this corresponding to 
29 per cent overall thermal efficiency of the locomotive. 
The efficiency of the 1000-hp. Russian Diesel locomotive 
with electric transmission, it will be recalled, was about 
24 per cent. 


Nydquist & Hohm, Trollhattan, Sweden, has built 
one 300 hp. Diesel hydraulic- drive locomotive for the 
Uddevalla-Vanersborg railway, but there are no operat- 
ing figures for publication. 

One 300-hp. Diesel electric locomotive built some 
years ago at Deva, Vasteras, Sweden, is now in reg- 
ular service between Uppsala and Enkoping, about 28 
miles, with twelve station stops. The weight of the 
train hauled is 102 tons. The fuel oil used is 1.2375 
lb. per train mile, and the lubricating oil used is .0015 
lb. per train mile. 

One 160-200-hp. Diesel electric locomotive built by 
the same firm has been in service since 1924 on the 
Skane-Smaland railway. The weight of the locomotive 
is 38 tons. The eight-cylinder Diesel-motor makes 500 
r.p.m., and the locomotive is operated over a railroad 
having grades up to 1.67 per cent. The Diesel motor 
drives one generator furnishing direct current to two 
65-hp. motors, each directly connected to one of the two 
driving axles. 


During 1926 it has operated..............sseececescecceces 166,564 miles 
en Et SUIS aia bia inie @an0 Gis oosie-< Scandia SSS ik awe Se 88 to 100 tons 
Oe ee ete Tee ee -00075 lb. per ton mile 


ee ee a er ere ere 
WN Eo ois cap cine siomac aisles ve vreenns sion .00055 Ib. per - mile 
During 1926 it has been in for general repairs..........seseeeeees 4 days 
During 1926 it has been out of service for running repairs........ 7 days 
During 1926 it has been cut of service account too light to handle 

NN SNR os o:n.0 55nd sade hane nwa dace tages) S66 eb4bse ube e eens 
During 1926 it has been in service..........sscccccccccccccecs 293 Poe 


-00068 Ib. per ton mile 


Mr. Rosen, a Swedish engineer, is still experiment- 
ing with his hydraulic transmission on the 300-hp. loco- 
motive that was built in 1925, and which is still in reg- 
ular service. 


Diesel locomotives in the United States 


The report included a list of 19 Diesel-electric loco- 
motives that are now being operated or are on order 
by railroads in the United States. The oldest locomo- 
tive shown in this list is the 60-ton oil-electric locomo- 
tive built by the Ingersoll-Rand, General Electric and 
the American Locomotive Companies for the Central of 
New Jersey, which was delivered in October, 1925. The 
report states that this list is complete except for several 
locomotives of special design. One eastern railroad in- 
cluded in the list has on order three Diesel engine-driven 
locomotives. These locomotives are of special design, as 
shown in Table I. 


Table I—General dimensions of three Diesel locomotives now 
on order for an eastern railroad 


Service Freight Passenger Switch 
Wheel arrangement.... 4-8-4 4-8-4 0-4-4-0 
Weight on drivers, lb.. 164,000 180,000 250,000 


Total weight of locomo- 


HUA. Tiicscssawcaess 290.880 48,000 250,000 
Total length cverall.... 51 feet 7inches 59 feet 4 ‘inches 46 feet ‘8 inches 
Driving wheel base..... 17 feet 6inches 18 feet 6 inches § 8 feet 3 inches 

1 34 feet linch 
Total wheel base...... 42 feet 10 inches 49 feet 4 inches 34 feet 1 inch 
Maximum speed, m.p.h. 45 60 40 
Maximum tractive force 41,000 Ib. 45,000 Ib. 62,500 Ib. 
Engine, cycle.......,- 4-stroke 4-stroke 4-stroke 

McIntosh 
Builder Ingersoll-Rand & Seymour Ingersoll-Rand 

Brake horsepower........ceeeess = 960 300 
Revolutions per minute........... 325 600 
Cylinders, diameter and stroke, in. 1434 4 16 14 by 18 10 by 12 
NO, OF CYMMOCES. 0 .000000000c0000 2 6 
Weight of engine, Ib.........0.. 45,000 80,000 20,125 
“ind of fuel inj. system.......... Solid Air Solid 

ain power generator, voltage.. 460 485 500 
Storage batteries, type..........+- .S.B.Co E.S.B.Co. E.S.B.Co. 
ee a 150 a.-h ser a-h, 680 a-h. 

\xle_motors, number............ 4 4 
DM eins tvs dien.4nseeoaisenen GE-286-A GE-286-A GE-286-A 
Ee vee 395 hp. 395 hp. 395 hp. 
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A second eastern railroad is now building in its own 
shops, as referred to in the first part of this report, three 
Diesel electric locomotives, the principal dimensions and 
data of which are as follows: 


BE EEG CNS GG uk ERA AEs oe 'abSh suns abed'sscebEesewsoeeeneesaeeeneeeee 4-0 
eee EEL Pe Oe Ee Ore re eC 26 ft. idia in, 
a hie boosh a6 6:80 6 0h 6.54 09S 4K ob wR SON esa baO SC eGR SEE > 
5. can aa hss keesasidabaes kone cesaeh ew 

ANSP RENAE URRY Se am Fees Pree sien Oceans Merete aren NCNM Tre 130,000 is: 
ERO BOOB ai 6. 5.6:0.4.64'5.00.005 00s 04 sinnne sss enssesoeeuneeeees 40, 000 Ib. 
SN a 6.0dssokss sb awsennw ee Bessemer 500 hp., 800 r.p.m., 4 cycle 
TE SRRNOIR 6.555.050 4-00.00 00.05 00tg 00 nhs eknnseeesesesnvessnnsene® Solid 
SN DiS 553 Ac540000s50000600440K 0a" 8, 8% in. bore b: = in. stroke 
NS, oc vn cikcneanecdeeseue Westinghouse 325-kw., 580 volts 
MEME. ea Baek 4 ion aes 6e0aeseseneenuen 2 Westinghouse, "235 hp. each 
GEN SNS i066 555.65 ded SNCS ese sce cbanacanedabedaseae season ee 6.76 


A third eastern railroad has on order a Diesel loco- 
motive which is now being built by Krupp in Germany, 
of which the general dimensions and data are given in 
Table II. 

The committee sent a questionnaire to the different 
railroads operating Diesel locomotives requesting infor- 
mation as to the cost of operation and maintenance and 
the kind of service rendered. All of the replies gave 
data on Diesel or oil-électric locomotives used in switch- 
ing service only, which varied from light to heavy. Al- 
though the committee found it difficult to obtain com- 





Table II—Dimensions and general data of the Diesel geared 
locomotive built by the Friedrich Krupp 
Works, Essen, Germany 


ahead Ras pasatec dpe Se teech>o wine: e a AIS toitese le soa hea each aca 4-8-4 
OR is. has aGaakeekaodakeaskokG AAC Wee Kor b. 
nc Ainn datum cebwso. sesh beadanies wed onsen 314, ‘000 Ib. 
NS ian tbs 5 Wioek s StS wins beaded caeseaew 17 feet 0 inch 
Wheel base, — Nem GuG ak PS hw Auueaws wae Se Redan use ees ed 6 feet 6 inches 
Ns gee thik Gak.cs bbe bucee whhes sawaeeoaws 44 feet 1 inch 
Diameter of dee DCG K5n 56 occa ws uakbeeees amie ewe 61 inches 
ee I EF. TINE yoo 6.10 5.5 685.500.5505 00600608s000bb4082 50,000 Ib. 
ee Sac kG sided bes ke aeeaw eso awe eS eeu eee 
i ht a leith ca ee pk ai 16 deg. 
—- Dic. cchcatcnewbanceasabeie sam saenan dace ee 60 m. 
Engine. ...Six cylinders, single acting, four-cycle, solid injection, not ‘ton 
“than 1,300 b.h.p. at 470 r.p.m 
Transmission 


unsa cet ase be aaneecenunn' be Mechanical, 4-stage gear system 





parable figures relative to operation or maintenance 
costs, the replies to the questionnaire did give a large 
amount of valuable information. The railroads reply- 
ing to this questionnaire were designated by the letters 





Table II1I—Service record of one 60-ton, 300-hp. oil-electric 


locomotive reported by road “C” 


Kind of service and peerage ee Shifting and drag 


Hours operating per day....23%4 hr. each week day and 8 hr. on oats 
RE RNMNEE WE Es 210551056 6600 nn 041042055455 5005s005so0s snp gune 149 


Cost of fuel oil, lubricating oil, gasoline, etc 


a he ea $1,703.23 
a a Se ihr 8A 0 0a hop uw. arain 44s b Sid clos Biabve-s di-aon $2,036.78 
ak awaits p00 0164 sins oS Md Als Se ew aa SS 31,056 
SSt Per RW eMOME WOMBAT... oat se ccc cece ccessseeveses $0.1204 
ESUER: SE TOUIINEIE DEE UIOE oi a on .oic ccc c ncn cnseseceesesesae 4,673 
ost Der Bor Gl WCOMOUVE SOTVICE. ....00)00.06500s0scccsseneees $0.8003 
Number calendar days out of service for inspection, repairs or 

GRNNIIEY 955.556 50 d0knG015646.00ds0 e504 GsKRGGEESS EMA Onn Sees 20 

Summary oF Operation O1L-Exvectric Locomotive vs. STEAM 


Locomotives It REPLACED 
| RRRERT Sanat eet grr gS een ea i ane June 18, 1926, to Feb. 28, 1927 
Number of days 256 
Hours of locomotive service 








Pe ee ae era ee Te reer ey 4,673 
MEE, GUE SOE ED TDS 6 os once cc cdeccasddduecescecense “ 038 
Oil-electric Ste 

Interest on investment—256 days.............. $2,567.01 $1,490.69 
SN Race u oid paw bak 4b 04 Oa ai kuiaeie 1,900.71 747.68 
Ce I ok cs Knead aun vasa abeadudiaras 6,261.82 7,086.45 
ee ee en ee a eae an 1,703.23 4,808.52 
RN GF CIE coe cncscscnccccecaccses , e 036.78 3,364.56 

Total cost Of operation. ....00.50sscsceee $14,469.55 $17,497.90 

Total cost of operation per mile........ $.515 $.624 

Hourly operating average 

EAPO Oe SOOM. 60.5. 5k occ e cede nce ddd00es $.550 $.319 
SE hig neh ne Wides 6.64 < ads woaedawead> -407 160 
Se ins hin Gidii« nip o'oidis. 066555 4 anob's ae b% 1.340 1.515 
ClOGE GE THRE, GUl, GOR, GIGso.2 ccc cect cscs recess .364 1.029 
ee ES van occccsccccssoccecace -435 .720 

Total cost per hour......scccccccsscoes $3.743 


$3.096 
Saving in favor of oil-electric locomotive: $.647, or 17.3 per cent. 





A, B, C, etc., and the reports from some of these are 
shown in Tables III and IV. 

Last year’s report indicated that for every dollar ex- 
pended for fuel oil for the Diesel engine $.233 was spent 
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for lubrication. The operating costs reported this year 
indicate that the cost for lubricating oil was about $.248 
for every dollar expended for fuel oil. 

Some means of filtering the lubricating oil should be 
provided on the locomotives to purify the oil and thus 





Table IV—Service record of one 100-ton, 600-hp. oil-electric 
locomotive 


Switching service. Operating conditions good. 
During January operated 371 hours— 8 days worked three shifts 
11 days worked two shifts 
4 days worked one shift 
ON go sseccas-ave 5 -0.G: 4:18; 61601096 0 Bi Ris ible Kd Sierb alalerde mal nter $114.90 
Cost of nore smo | 
oO 


eee Ge MeNee, TOF GIRTEINE ENGINE... 0.0 scsnccocccscecesens 2.63 

aN ooo aos hide ares. Ave 6/4 ck: Ria; Ghia An 9 Od aah. <a 6.64 
On all the above amounts there is a storage charge of 6 per cent. 

Cost of maintenance.............0+08: Aa Rate gta Lita sais Rare are $201.50 


The cost of maintenance was high during January on account 
of changes that were being made at that time. 
OGL PEER TEER ET TOT 24,700 


Comparison Cost 1n Cents PER Mite Run 


(371 hours’ service performed in January at 6 miles per 
hour in switching service, 2,226 miles.) 


Steam  Oil-electric, 





RISERS RRS a7 Dn Conan ae oe et eee ree 40.00 5.37 
MN las 5 coskcsin 'acasaicishaisl a’ aie 4,0G-4.8 416.8 6:8 h:aa§ 519 wee ate Pre 12.29 
EEE Garde eae erent aire teat oer 29.81 29.84 
INE GUOOBOE ico isc5 cars ccsccsiecvevivcntes 8.86 5.43 
RRS SE RE Se eee eee ee -40 1.36 
56 ong 6a.ca Ridoio a aida wince ox Gls'Gie wba buat .82 41 

Nasa be octane ack laa bg: Ri Rone & oa hile es am 87.73 54.50 


The comparative cost per mile run is 33.23 cents in favor of the oil- 
electric locomotive. 


Locomotive Oil-electric 


ER MID 6. .ci0, 6 inareisids6-ar0ie/0shG a6.0 emere.aeoie 58,500 Ib. 60,000 Ib. 
ee ee 232,600 Ib. 209,500 Ib, 
Total weight engine and tender............. 375,500 lb. 209,500 Ib. 
Weight on drivers + tractive force........ 3.98 3.47 


_ | EES ae are eee ne Yes 





_ make it possible to extend the time between changes. 
This should materially reduce the cost of lubrication for 
Diesel engines. 

The report was signed by L. P. Michael, (C. & N. 
W.) chairman; E. J. Brennan, (C. G. W.), L. G. Cole- 
man, (Ingersoll-Rand Company), Harte Cooke, (Mc- 
Intosh-Seymour Company), J. E. Davenport, (N. Y. 
C.), R. M. Dilworth, (Electro-Motive Company), A. H. 
Ehle, (Baldwin Loco. Works), H. Gardner, (Steamotor 
Company), A. I. Lipetz, (American Locomotive Com- 
pany), C. E. Lucke, (Columbia University), J. K. Mc- 
Neillie, (D. & H.), R. J. Needham, (C. N.), J. M. 
Nicholson, (A. T. & S. F.), C. A. Norman, (Ohio State 
University), Clarence Roberts, (Penna.), F. E. Rus- 
sell, (S. P.), C. B. Smith, (B. & M.), Carl Uddenberg, 
(Swedish Government Rys.), and W. H. Winterrowd, 
(Lima Locomotive Works). 


Committee reports were also presented on the follow- 
ing subjects: Preparation of coal and fuel oil, Malcolm 
MacFarlane (N. Y. C.), chairman; Fuel accounting, 
storage of coal and fuel oil, Glenn Warner (P. M.), 
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Report on locomotive economy devices 


The improved performance of a number of new loco- 
motive designs recently tested reflects the combined ef- 
fect of an aggregation of devices most of which have 
come into practical use on American locomotives since 
the advent of the feedwater heater. 

A good example can be found in the performance of 
15 locomotives of the 2-10-4 type with feedwater heat- 
ers, superheat for auxiliaries, boosters, rail-washers, 
thermic syphons, limited cut-off and designed for 250 
lb. working pressure, enlarged grate area and four- 
wheel trailer trucks, compared under the same operating 
conditions with the performance of 36 locomotives of 
the 2-10-2 type, designed for a working pressure of 
200 Ib. and not equipped with the devices and features 
above referred to. 

Both groups of locomotives have 63-in. drivers. The 
cylinders of the newer locomotives are 29 by 32 in., com- 
pared with 28 in. by 32 in. on the older locomotives. 
The new locomotives, designated as the Texas type, 
weigh 150 tons on the drivers compared with 133 tons 
weight on the drivers of the older locomotives. 

The committee is indebted to the Texas & Pacific 
for the following statistics in the table covering the op- 
eration of both groups of locomotives for the calendar 
year 1926. 

The difficulty of finding two such groups of locomo- 
tives operating under conditions that afford a valid 
comparison can be appreciated. 


Direct steaming—Locomotives at terminals 


The reason the committee has given attention to the 
problem of the direct steaming of locomotives at termi- 
nals is that the percentage of fuel consumed at termi- 
nals is constantly rising until it is estimated by some 
roads to represent from 25 to 40 per cent of all locomo- 
tive fuel. During the past year the Grand Trunk 
Western and the Chesapeake & Ohio conducted experi- 
mental tests of direct steaming systems. 

In the direct steaming systems locomotives are held 
under steam by direct connection to a high-pressure 
steam main from a stationary boiler plant and when 
the locomotive boiler is emptied in the enginehcuse it is 
refilled with a mixture of hot water and steam which 
flows into the boiler until a working steam pressure has 
been developed without a fire on the grates. Provision 
is also made for salvaging surplus water that accumu- 
lates in the locomotive boiler while it is being steamed 
up or held under steam. With this system it is not 
necessary to light the fire on the grates until the loco- 
motive is ready to leave the terminal and if it is desired 








Comparison of the fuel consumption of Texas Type (2-10-4) and 2-10-2 Type Texas & Pacific locomotives 





Marshall dist. Longview dist. Dallas dist. Ft. Worth dist. Baird dist. All districts 
ey £. san h  - —- . Ys a as A ‘ 
Texas 2-10-2 Texas 2-10-2 Texas 2-10-2 Texas 2-10-2 Texas 2-10-2 Texas 2-10-2 
type type type type type type type type type type type type 
Total mileage ...... yee eeseecceee 8,542 33,811 3,529 133,766 90,367 331,525 191,237 203,581 168,653 67,341 462,328 770,024 
Average tons per train mile...... 3,005 2.497 2,899 2,18 2,3 : 2,244 1,617 2,224 1,546 2,285 1,850 
Per cent engine utility........... 62.6 73.4 85.3 82.3 59.7 84.3 78.1 78.9 67.4 65.8 73.9 80.3 
Gallons oil per 1,000 g.t.m....... 6.9 11.2 6.4 10.5 6.9 10.7 r Pe 12.3 7.4 11.0 7.2 11.1 
Per cent reduced fuel consumption 38.4 ..... 39.0 a 35.5 ‘pies 40.6 eves 32.7 6% 35.1 bees 
Per cent increased train loading... 20.4 ..... 32.9 28.9 ean 38.8 pike 43.9 23.5 








chairman ; Stationary power plants, R. S. Twogood (S. 
P.), chairman; Fuel stations, L. J. Joffray (I. C.), 
chairman ; Locomotive firing practice, J. M. Nicholson 
(A. T. & S. F.),.chairman ; Co-operation with American 
Railway Association, Eugene McAuliffe (U. P.), chair- 
man ; Co-operation with the Railway Accounting Officers 
Association, B. A. McDowell ( Baltimore & Ohio), 
chairman. 


to eliminate all fires in the enginehouse the locomotives 
are moved out under their own steam and placed on 
the ready track before the fires are ignited. 

Under ordinary operating conditions at Battle Creek, 
the Grand Trunk Western has found this system to be 
the most practical means for smoke abatement at its 
Chicago enginehouse. The committee is advised that the 
Chicago & North Western and the Big Four have com- 
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pleted plans for the installation of the direct steaming 
system on a large scale for the purpose of smoke abate- 
ment in enginehouses at Chicago and Cincinnati. 

From the standpoint of fuel economy at the terminal 
the results depend upon the steam consumption required 
to steam up and hold locomotives under steam by means 
of stationary boilers in place of fuel burned on the 
grates while the locomotive is standing in the engine- 
house. 


In the tests referred to it was established that from 
4,500 to 6,000 Ib. of steam hour is the maximum require- 
ment at the time the boiler is being refilled after being 
washed out or water changed, this figure being based on 
steaming an engine from empty to stationary boiler plant 
pressure in from one hour to one hour and twenty min- 
utes. Provided more time can be allowed for filling and 
steaming the maximum steam consumption can be cut 
down in direct proportion to the time required to bring 
the engine up to maximum pressure. 

Where the stationary boiler plant pressure is 150 lb. 
and it is desired to hold locomotives at a minimum of 
125 lb. pressure, it has been found that a %4-in. by-pass 
at each direct steaming station permits sufficient steam 
flow to maintain this pressure, which represents a maxi- 
mum demand upon the stationary boiler plant of 30 b.hp. 
per hour, it being understood that this takes care of ordi- 
nary fluctuations encountered. However, while it has 
been found that the maximum required for holding en- 
gines is at the rate of 30 b.hp. for each engine on the line, 
actual experiments show that if the stationary boiler 
pressure can be maintained at a fairly uniform rate, the 
hourly consumption per locomotive will average about 
10 b.hp. per hour. 

With an average stationary boiler plant coal consump- 
tion of 4% Ib. per boiler horsepower-hour, the fuel re- 
quired to hold a locomotive under steam in the engine- 
house by the direct steaming system is about 45 Ib. of 
coal per hour. A further economy is possible where a 
cheaper grade of coal can be utilized in the stationary 
boilers than required for locomotive use. As has been 
stated in previous reports, the use of stack blowers in the 
enginehouse represents a steam consumption variously 
estimated at from 40 to 80 boiler horsepower per hour. 
With the direct steaming system the enginehouse blower 
is eliminated except for occasionally cooling down the 
boiler when necessary for work in the firebox. 


Steam consumption test 
Filling and steaming locomotive 5,039, Battle Creek Dec. 3, 1926 


Pressure Loco. Steam 
steam at gage flow, 
Time booster pressure Ib. per hr. Remarks 
11:40 a.m. 115 0 5,250 Start to fill locomotive with 
water at temperature of 180 
deg. and steam from boiler 
plant 
11:55 a.m. 115 10 6,000 , 
12:04 p.m. 105 25 5,500 Close water line valve, one gage 
water in boiler 
12:30 p.m 115 62 5,500 
12:45 p.m. 117 80 5,000 
1:00 p.m. 125 95 3,750 
1:20 p.m 125 120 3,000 Booster steam valve closed to 
y% turn 
1:45 p.m 135 130 1,500 


Steam consumption test 
Holding steam pressure on locomotive 5,039, Battle Creek, Dec. 4, 1926 


Boiler Loco. Wat’r glass 


lant gage reading 
Time ovineere pressure inches Remarks 
8:30 a.m. 136 137 5% Booster steam valve closed to 

¥% turn 

9:30 a.m. 135 135 6 
9:45 a.m. 140 132 6 
10:00 a.m. 125 127 5% : 
10:15 a.m. 135 130 6 Note: Rise of water: from 
10:30 a.m. 145 132 6% 5% in. to 7 in. above crown 
10:45 a.m. 135 131 6 sheet in locomotive 5,039 repre- 
11:00 a.m. 140 132 6 sents condensation of steam 
11:15 a.m. 140 133 6 delivered to locomotive boiler at 
11:40 a.m. 140 134 7 rate of 189.4 Ib. per hour. 
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Heating feedwater in tenders 


A number of roads are obtaining a small saving by re- 
claiming the heat in the air pump and stoker engine 
exhaust by passing it into the water in the tender. To 
prevent overheating some form of thermometer is pro- 
vided and when the maximum temperature desired is 
reached, the exhaust is turned into the stack. The equip- 
ment required can be applied to an engine with small cost 
and with little subsequent maintenance. 

The report contained descriptions of the equipment 
used by the U. P. and B. & M. for heating feedwater in 
tenders. 

A number of test runs have been made with the B. & 
M. equipment and the results of two runs in May, 1926, 
are given in the table: 


Results of tender feedwater heating on the B. & M. 


Run No. 1 Run No. 2 
Tank water temperature.............. 49% deg 47 deg. 
Temperature of atmosphere........... 61 deg. 65 de 
Temperature of suction water........ *118.4 deg. 107.7 deg 
Boiler pressure average ............-- 179 Ib. 172.6 lb. 
Back pressure on compressor.......... .6 Ib. 4 Ib. 
Average water used per hour........ 16,740 Ib. 15,160 Ib. 


* Temperature considered too high for positive operation of lifting injector. 


Heating the water in the tank results in a saving of 
from three to four per cent of the fuel used by the loco- 
motive. 

Front end or smoke box throttles 


On a modern medium weight Mikado locomotive 
operating trains of from 90 to 110 cars, and having an 
8'4-in. cross-compound compressor, feedwater pump, 
long cut-off booster, stoker engine, and headlight gen- 
erator, the auxiliaries will use from 11 to 13 per cent of 
the total steam generated. For shorter trains, with less 
train line leakage, this might be reduced to from 10 to 
12 per cent. Without the booster, the proportion would 
be about 7 to 10 per cent. A fair range would be from 
7 to 13 per cent for ordinary conditions with an average 
of about 10 per cent. Consequently, it may be said that 
in general the use of superheated steam for the auxiliaries 
of a steam locomotive will result in a saving of from 2 to 
4 per cent of the fuel used by the locomotive. The front- 
end or smokebox throttle makes such use of superheated 
steam possible and convenient. 

The report continued with a description of the multiple 
front-end throttle which was described on page 1793 in 
the June 14, 1926, daily edition of the Railway Age. 

The increasing use of rail motor cars has led to the 

development of air-operated whistles of sufficient calibre 
for steam railway requirements and several roads are 
experimenting with this type of whistle on locomotives. 
A recent test on the Union Pacific indicates that there is 
a fuel saving from the use of air whistles in place of 
steam whistles of about $1.15 per locomotive per day in 
passenger service between Omaha and Cheyenne. On 
this road it is the practice to whistle for the operator’s 
signal at each station and acknowledge the clear signal, 
but on the other hand the grade crossings for which the 
crossing signal must be blown are less frequent than in 
other sections where the fuel saving would be greater. 

The report was submitted by George E. Murray 
(Grand Trunk Western), chairman; E. A. Averill 
(Superheater Co.); J. N. Clark (S. P.); L. E. Dix 
(T. & P.); L. D. Freeman (C. & O.); A. G. Hoppe 

(C. M. & St. P.); J. R. Jackson (M. P.); V. L. Jones 
(N. Y., N. H. & H.) ; Elmer Kuhn (N. Y. C. & St. L.) ; 
J. M. Lammedee (Worthington Pump & Machinery 
Corp.) ; G. H. Likert (U. P.); L. P. Michael (C. & 
N. W.); F. P. Pfahler (S. A. L.); L. G. Plant (Ry. 
Engineering Equipment Co.); W. A. Pownall (Wa- 
bash) ; H. W. Sefton (C. C. C. & St. L.) ; S. R. Tilbury 
(A. T.& S. F.), and G. A. Young (Purdue University). 
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Further discussion on setting the 
Walschaert valve gear 


Lexa, Arkansas. 
To THE EDITOR: 


On page 235 in the April issue of the Railway Me- 
chanical Engineer, Mr. L. K. Botteron of the Santa Fe 
took exception to my method of setting the Walschaert 
valve gear as described on page 765 of the December, 
1926, issue of this paper. 

I admit that Mr. Botteron is right that I should not 
have trammed from the link foot pin, but from the cen- 
ter line of the link slot. A small iron plate can be se- 
cured to the bottom of the link by the link cheek bolts 
so that the link slot center line or arc J-J may be carried 

















down to intersect the arc J-J on the surface of the plate. 
The arc J-J has for its radius S, the distance from the 
link trunion center to the link foot center. The arc 
describes the path of the link foot pin. 

With a short adjustable tram set to the radius S, a 
short arc is scribed across this plate. Then, while the 
link is locked in the neutral position and with the tram 
set to the radius of the link and swinging the tram from 
the center of the front radius rod pin, another arc is 
described on this plate. A punch-mark is made at the 
point of intersection of the two arcs, and this is used 
to tram from in determining the eccentric rod length 
and the eccentric crank location. 


While the link is still locked in the neutral position, a 
tram of suitable length is swung from the punch mark 
on the plate, scribing an arc across the cylinder jacket 
near the top of the valve chamber and extending down 
to a point approximately at the center of the cylinder. 

A line H-H is now located diagonally across the valve 





Diagram showing how to determine the dead center mark O by working from the center line of the link slot 
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chamber jacket by taking a chalked string stretched from 
the tramming point on the link plate to a point on the 
valve chamber jacket, in such manner that the string is 
approximately parallel with the radius rod when it is at 
the bottom of the link. While this location is not abso- 
lutely accurate with reference to the difference of angu- 
larity of the tram when tramming from each extremity 
of the link swing, the difference would be so slight as 
not to be considered in general practice. On the draw- 
ing the line H-H is correctly located, as it is an exten- 
sion of the chord B-F. ; 

The dead center mark O is located at the point where 
the line H-H bisects the tram mark that was swung 
from the link foot. The eccentric rod length is then 
determined in same manner as in the original article and 
the eccentric crank is located by adjusting it so that B-F 






























































equals the dimension as set forth on the erecting card. 
I believe that if this method were followed out, satis- 
factory results would be obtained and much labor of 
pinching and figuring would be eliminated. 
L. V. MALLory, 


Division foreman, Missouri Pacific. 





Applying cross-key yokes---an 
answer 


-MINpDEN, La. 
To THE EDITOR: 


In answering to “A Reader’s” question on the 
Reader’s Page of the May issue of the Railway 
Mechanical Engineer, it is my opinion that A. R. A. 
Rule No. 88 would apply and that the defect card should 
be issued for labor only to cover the coupler,and yoke. 


Rs J. B: SEARLEs, 
General car foreman’ Louisiana & Arkansas. 
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Niles double frame steam hammer 


LINE of entirely redesigned double frame steam 
A hammers has recently been put on the market 
by the Niles Tool Works Company Division of 
the Niles-Bement-Pond Company, Hamilton, Ohio. 
_ hammers range in capacity from 3,500 Ib. to 8,000 

In designing these hammers it has been the aim of the 
builder to produce a machine of greater efficiency and 
owing principally to improved valve and steam passage 
design it has been possible to obtain 30 per cent greater 
speed in operation than in the former design. Further- 
more, the use of forged and cast steel has been adopted 
as far as possible for the main members and the conven- 
tional design of cylinder and frames has been departed 
from to secure additional strength. The hammer is of 
the double acting type, taking steam above and below the 
piston and the length of stroke, position, speed and in- 
tensity of blows are controlled either automatically or by 
hand by two levers, one controlling the operating and the 
other the throttle valve. 

The cylinder is a steel casting fitted with an iron re- 
newable liner, pressed into position, and is lipped down 
between the frames and held to them by eight bolts fitted 
into reamed holes. The bolts are of special alloy steel of 
high tensile strength. The throttle and operating valve 




















A Niles 4,000-lb. double frame steam hammer 


chests are cast integral with the cylinder and the whole 
unit is self draining. A safety cover is bolted on top of 
the cylinder and contains two heavy helical springs with 
bumpers projecting into the cylinder which act as a 
cushion, so placed as to come in contact with the piston 
at its highest position. Springs are also furnished on 
the under side of cylinder for the same purpose. A 
pump is furnished for the adequate lubrication of the 
cylinder unit. 

The operating valve is of the balanced piston type, 


working in a renewable liner fitted in the cylinder. The 
vertical motion of the valve by which steam is admitted, 
cut-off and exhausted, is controlled by a cam bearing on 
an incline in the ram. As there is no rigid connection, 
the valve and gear are not subjected to violent shocks. 
The throttle valve is of the rotary type operated by a 
lever to admit steam through the center, reducing friction 
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A cross-sectional view of the Niles double frame steam 
hammer 


























and wear to a minimum. The piston is forged integral 
with the rod and is of nickel steel. 

The piston can be raised above the top of the cylinder 
for examination or renewal of rings without separating 
the ram from the rod. The ram is made of carbon open 
hearth forged steel. The piston rod is fitted into a taper 
hole in the ram and a safety pin is provided to hold the 
ram and rod together. . 

The frames are heavy steel castings of box section. 
Greater depth of section and improved appearance are 
attained by the elimination of the usual curved frame 
design and the employment of a straight line profile 
blending into a large radius towards the hammer base. 
They are lipped in the base and held together by tie bolts 
and distance pieces. They are held down on the base 
plate by eight large bolts of special alloy steel, fitted in 
reamed holes. 

The guides have a shoulder at the bottom so arranged 
that they cannot move vertically, but are free for hori- 
zontal adjustment by means of a wedge which can be 
suitably locked after the adjustment is made. The guides 
and wedges may be removed without separating the ram 
from the piston rod. The guide bolts are held to the 
guides by pins, and as these bolts are not required to 
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carry the weight, they are free from vibration. 

The anvil is a close grained iron casting entirely in- 
dependent of the base plate. The anvil cap is an annealed 
open hearth steel casting and is keyed to the anvil and 
can be removed without disturbing the hammer. The 
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anvil is provided with a tongue instead of the usual notch 
and the anvil cap is notched at the bottom to correspond, 
thus eliminating the usual source of broken anvils due to 
the lack of attention to keys. The anvil cap, being of 
steel, offers greater resistance to breakage. 


Displacement recording meter for liquids 


ciple of positive displacement, has been developed 

by S. F. Bowser & Company, Inc., Fort Wayne, 
Ind. It is especially adaptable for fuel oil installations 
for locomotives, for emptying tank cars into basement 
tanks and for engine terminal oil houses. 

The oil flows into the meter and is measured in five 
cylinders, arranged in a circle. The five pistons which 
operate in the cylinders are connected to a wabbling plate 
and as the oil displaces the pistons the motion of the shaft 
records the displacement. When one cylinder is filled, 
the liquid is discharged while the next is being filled, and 
so on around the circle of cylinders. 

As may be seen to the left in the illustration, the meter 
has a totalizer which records up to 100,000 gallons and 
then repeats. This portion of the meter record cannot be 
changed. To the right is a set-back counter which rec- 
ords up to 1,000 gallons. This portion of the meter can 
be turned back to zero at the beginning of any par- 
ticular operation. 

The meter is furnished in four sizes. Nos. 2, 3 and 4 
are equipped with continuous counters recording up to 
100,000 gallons and then repeating, with set-back coun- 
ters recording up to 1,000 gallons and then repeating. 
The set-back counter can be equipped with a 1/10 gal- 
lon wheel. The No. 5 meter is equipped with contin- 


A REGISTERING meter, operating on the prin- 


uous counter recording up to 1,000,000 gallons and then 
repeating, and with a set-back counter recording up to 
10,000 gallons and repeating. 

















The Bowser automatic recording meter for measuring the 
flow of liquids 


Duo control for large planers 


“FONHE Cincinnati Planer Company, Cincinnati, 
| Ohio, has recently made a change on its large 
type machines, so as to enable the workman to 
operate the planer from either the right or left side. 

















Cincinnati planer provided with complete controls on both 
sides of the machine 


The down slides on the rail heads are independent of 
each other and also eliminate the sliding of gears and 
clutches back of the saddle. The gears are always in 
engagement. This requires two feed rods to the rail 
which makes it possible to be feeding the one slide while 
the rapid traverse is operating on the other slide. There 
is a duplicate set of levers on the left side of the planer. 
This means that it is possible to engage the rapid tra- 
verse or the feed to raise or lower the rail or to loosen 
or clamp the rail from the left side of the planer. 

On large machines, there is quite an advantage of op- 
erating the machine from either side. In many in- 
stances, there are two operators on the machine and 
therefore, the man that is using the left side can control 
the left head from the left side without asking the 
operator on the right side to assist him. This should 
reduce the set-up time and also the time lost between 
cuts. In case there is only one operator on the machine, 
and he should happen to be on the left side of the planer, 
he can raise and lower the rail at will and loosen it and 
clamp it and move the heads and engage the feed with- 
out moving around to the right side of the machine. 

A support to the harp has been embodied in the ma- 
chine. The illustration shows that an extension is cast 
on the top of the saddle and that the harp is held to 
this by a clamp. This will assist considerably when 
reaching down below the bottom of the rail with the 
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slide. On the old construction, the harp was bolted to 
the saddle by four bolts which were very close to the 
center, giving a very small leverage. With the addi- 


Chambersburg 


HE method of fastening the frames to the 

cylinder on steam hammers built during past 

years, depended entirely on the cylinder and 
frame bolts to hold the cylinder in line with the ram 
guides. The side thrust was taken in a small lip located 
on the outside of the cylinder casting and the base plate. 
On the new design of hammers now manufactured by the 
Chambersburg Engineering Company, Chambersburg, 
Pa., these lips have been eliminated and in their stead, 
large thrust shoulders are located in the joints between 
the cylinder and the frame and between the frame and 
the base plate bearings. On the bottom of the cylinder, 
the projection is finished on three sides and fits into a fin- 
ished recess at the top of the frame, locking the cylinder 
in all directions and permanently maintaining alincment 
with the guides in the frames. 

The frame and cylinder bolts are no longer bodybound 
and the cylinder lock has many times the bearing surface 
and strength of the bolts which now pass through clear- 
ance holes. 

The Chambersburg hammers are fitted with a keyless 
valve cam. This construction does away entirely with 
keys in the valve gear and eliminates any lost motion 
usually due to keys on connections. 

The ram guides are now supported at the top and bot- 
tom and fit snugly in the sides and back of substantially 
constructed pockets. The adjusting gib or shoe is fully 
supported and adjusted by heavy tee-bolts arranged with 
positive locks. The frames are further reinforced and 
held together by heavy tie rods which project bevond the 
valve mechanism. The throttle is of the rotary type and 
the operating valve is balanced and so constructed that 
should any connection break or loosen, the valve will 
drop and close the line steam ports even though the 
throttle valve is wide open. 
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tional clamp on the top of the saddle, the leverage has 
been increased and consequently will hold more securely 
to the saddle. 


steam hammer 


























The Chambersburg double frame steam hammer is now fitted 
with a keyless valve cam 


Electric truck for handling small material 


OMPACTNESS, adapting it for use in congested 
railroad shops, is a feature of an electric truck 
named the Crescent Star, which is now manufac- 

















This electric truck may be run through a 32-in. doorway 


tured by the Crescent Truck Company, Lebanon, Pa. 
The truck has been developed primarily for use with the 
7-in. hand-lift truck skids and has a capacity of approxi- 
mately 2,500 Ib. The width is 30 in. overall, the length 
82 in., overall, and the weight, with a nine-plate battery, 
approximately 1,525 Ib. Because of its small width, the 
machine may be operated through a 32-in. doorway, and 
its compactness and light weight permit it to be taken on 
elevators which are too small for the heavier type ma- 
chines. This is a desirable feature for operating in 
railway shops. 

The speed of the machine, light, is six miles per hour, 
and loaded, four to five miles per hour. The turning 
radius is 7 ft.6 in. The lifting mechanism is actuated 
by a foot pedal and this mechanism, for which patent 
has been applied, is said to enable an operator weighing 
135 Ib. to lift a load of approximately 3,500 Ib. The ma- 
chine is driven by a 24-volt General Electric motor 
through a straigt worm and worm wheel reduction. The 
driving tires are 314 in. by 15 in. and are of the pressed- 
on automotive type. The trailing tires are of steel and 
are 3 in. by 6 in. in size. 
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Journal turning and 


Hie illustrations show a 90-in. Putnam journal 

turning, quartering and pin —, machine 

sold by Manning, Maxwell & Moore, Inc., New 

York, which may also be equipped to turn the journals 
on inside crank axles of three-cylinder locomotives. 

A face plate is mounted on the forward end of the 
main spindle. Two movable counterweights are set 
flush with the surface in a circular trough formed in 
the faceplate, thus eliminating all projections. These 
weights are arranged so that they may be adjusted in- 
dependently and clamped in any desired position. A 
gear ring is set in the bottom of the trough and each 
weight contains a pinion engaging this gear. The outer 
end of. each pinion shaft is squared for the reception of 

















Front view of compound rest for turning journals on inside 
crank axles of three-cylinder locomotives 


a ratchet socket wrench. Each weight is also fitted with 
a pawl engaging the gear ring to prevent the weights 
from running down the trough when the clamping bolts 
are released. The ratchet wrench is used for moving 
them. The pawl is manipulated by a knob set in a 
depression in the face of the counterweight and held in 
mesh with the gear ring by a spring plunger. An ad- 
ditional stationary lead counterweight is cast into pockets 
on the rear side of the faceplate, the total available coun- 
terweighting effect being sufficient to balance the heaviest 
driving wheel sets. By movable counterweights, the 
faceplate can be put in balance for turning trailer 
journals. 

The driver is of the crank pin type. It is in the 
form of a vise the jaws of which are mounted one on 
either side of the crank pin opening in the faceplate and 
are operated by a tee-handled socket wrench either from 
the front or rear of the lathe. The j jaw- operating screws 
are geared together so that the jaws open and close 
symmetrically ‘about the center. This feature insures 
the wheel sets being held in exactly the same position 
each time they are placed in the lathe, enabling the 
operator to establish locating points for the movable 
counterweights to suit the various sizes of wheel sets 
handled. The jaws are faced with copper to prevent 
marking the pins. 

For handling trailer sets, a pair of extension jaws 
or fingers are “furnished which engage a spoke in the 
wheel center. These extension jaws are bolted to the 
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quartering machine 


outer face of the regular driver jaws and are adjustable 
in and out from the center to suit the various sizes 
of trailer wheel centers. 

The head and tailstocks are of liberal proportions, 
both being adjustable along the bed by separate motors 
geared to the traverse screws. They are each clamped 
by two large bolts on the front and two on the back 
which engage tee-slots in the bed. The bolts are set up 
by two wedges, actuated by right and left hand screws, 
thus equalizing the strain on each bolt. The device is 
operated from either side of the lathe by a ratchet 
wrench and quickly clamps the headstock or the tail- 
stock to the bed, a separate clamp being provided on 
each. The adjustable spindle in the tailstock carries a 
center mounted on ball and roller bearings. A live 
center in the headstock and a revolving center in the 
tailstock insures the turning of true journals. 

On the double carriage base are mounted two car- 
riages for the turning and burnishing of the longest 
inside journals and for facing the largest hub liners. 
Each carriage has indpendent, reversible, power longi- 
tudinal and cross feeds. Tools may, therefore, be fed 
in the same or opposite directions on the two journals 
or hub liners, or one tool may be turning a journal 
while the other is facing a hub liner. 

For turning outside trailer journals, there is a single 
carriage base located adjacent to the tailstock, one jour- 
nal being turned at a time. The power longitudinal and 
cross feeds are also reversible on this carriage. 

This machine can be arranged for single or double 

















Rear view of the compound rest for turning the journals on 
inside crank axles of a three-cylinder locomotive 


quartering. When the double quartering attachment is 
used, only right hand lead wheel sets can have both 
wheels bored simultaneously. If a left hand lead wheel 
set is to be handled, each pin hole must be bored in a 
separate operation. 

The tailstock quartering attachment is provided with 
an outboard support for the boring bar, whereas the 
headstock attachment carries the bar supported directly 
on the faceplate. Two adjustable clamps are provided 
to prevent rotation of wheel sets during the boring 
operation. 

The main compound rest for turning the journals on 
inside crank axles of three-cylinder locomotives is made 
with a gap to allow for the swing of the inside crank. 
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The tool slides and rests are made to operate in the 
space of 1514 in. between the wheels and the crank discs. 
A tool slide is used with provision for mounting a tool 
on either side; with one setting of the tool slightly more 
than a length of 7 in. may be turned and with the other 
setting of the tool the remainder of the 14 in. length of 
journal may be turned. The burnishing operation is 
accomplished in the same manner. The tool slides are 
provided with longitudinal as well as cross feed and also 
with a reverse for the feed. Either slide may be fed 
in either direction, longitudinally or crosswise, inde- 
pendently of the other tool slide. 

This machine can be arranged for single or double 
crank pin turning. When the double crank pin turning 
attachment is used, only right hand lead wheel sets can 
have both pins turned simultaneously. If a left hand 
wheel set is to be handled, each pin must be turned in 
a separate operation. Two tools are mounted on one 
end of the sleeve, the other end being clamped to the 
quartering spindle. The pin turning sleeves surround the 
crank pins, thus providing a rigid support for the tools. 
The tools are mounted in two adjustable plates for the 
setting for various size pins. Each tool is independ- 
ently adjusted by a screw to obtain fine adjustment. 
When the pin turning attachments are not in use they are 
removed from the machine. 

For the main drive a 3 to 1, adjustable speed, 15-hp., 
500 to 1,500 r.p.m., shunt-wound direct current motor is 
recommended. <A shaft extension on the commutator 
end is required for mounting a solenoid brake. The 
control should include dynamic braking and the neces- 
sary special resistance to make the time required for the 
motor to come to a stop, or to come up to speed on 
starting, four times as long as standard. This feature 
is required to prevent undue shock when starting or stop- 
ping the heavy faceplate and wheel set. The function 


~ Transite asbestos 


’ NHE Johns-Manville Corporation, 292 Madison 

avenue, New York, has recently placed on the 
market a Transite asbestos wood smoke jack 
designated as the Type AV. The radical departure from 
previous designs-of square jacks is that it provides ven- 
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A Johns-Manville smoke jack designed to provide ventilation 
at the roof line 
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of the solenoid brake is not to stop the machine, this 
being accomplished by the dynamic braking, but to hold 
the faceplate from revolving in its unbalanced condition, 
after it has been brought to a stop. The main drive 
motor and solenoid brake are mounted on a bracket on 
the rear of the headstock, the motor being geared directly 
to the driving worm shaft. Two constant speed 5-hp., 
1,000 r.p.m., tailstock traverse, direct current motors 

















Putnam 90-in. journal turning lathe arranged fer head and 
tail crank pin turning 


with reversing control are recommended for traversing 
the headstock and tailstock. The traverse motors are 
mounted inside the bed, one at each end and the power 
is transmitted through friction clutches to the traversing 
screws. The clutch operating levers are mounted in front 
of the double carriage base in a position convenient for 
the operator. 


wood smoke jack 


tilation at the roof line without sacrificing economy of 
construction and ease of assembly. The portion of the 
smoke jack within the enginehouse is identical with previ- 
ous designs in that it is composed entirely of flat sheets 
of Transite asbestos wood. 

At the roof line, the opening through the roof is en- 
larged on two ends and a special ventilating section is 
placed over this opening, which provides a means for 
smoke and gases to enter the stack at the roof line. This 
opening is approximately 9 in. wide and of a length 
equal to the width of the stack. The portion of the stack 
inside the house telescopes the ventilating section to 
prevent any possibility of the side draft forcing the fumes 
back into the engine house. The ventilating section is so 
designed that the height of the stack above the roof may 
be varied to suit local requirements, as the top of the 
ventilating section accommodates a standard 42-in. square 
stack. 

The smoke jack acts on the principle of a venturi- 
meter. The blast of the locomotive passing through the 
stack creates a suction which assists in expelling the 
smoke fumes which may collect at the roof line. 

The erection of the jack has been greatly simplified. 
The portion of the jack inside the house is erected in- 
side the house and hoisted into place; the portion of the 
jack above the roof line is assembled on the roof directly 
over the roof opening and when both sections have 
been assembled they are rigidly bolted together at the 
point where they telescope. 
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This advantage is particularly important with large 
jacks as the assembly and erection can be carried on as 
two separate operations, thus eliminating the necessity of 
handling the bulky equipment as a complete unit. In 
practically all cases it is necessary to support the hood 
inside of the house by hanger irons, or by a cradle of 
some kind, and by having the jack in two distinct units 
the hanger irons support only that portion of the jack 
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which is inside the enginehouse, thereby relieving them 
of considerable strain. 

All parts of the jack are drilled from jigs and the 
spacing of the bolt holes is so located that similar parts of 
the same jack are reversible and interchangeable with 
similar parts of other jacks. This feature prevents any 
confusion in assembly and facilitates the replacement of 
any parts which may be accidentally damaged or broken. 


Pneumatic scaling tool 


PNEUMATIC scaling tool has been developed 

A by the Ingersoll-Rand Company, 11 Broadway, 

New York, for use in cleaning rust and scale 

from boilers and tanks. It is particularly effective in 

close quarters or around rivet heads. It consists of only 
four parts. 

The piston projects from the lower end of the barrel 


cut and knock off any rust, scale or old paint from the 
side of a boiler or tank. 

Two lengths of pistons are furnished. One projects 
%-in. from the barrel and has a working face 7%-in. in 
diameter. This style piston is supplied in the Size 16 
hammer and is used on flat work and around cone head 
rivets not over 1 in. in diameter. The other piston pro- 

















Ingersoll-Rand pneumatic scaling tool for cleaning rust and scale from boilers and tanks 


and is finished at this end with hardened teeth. In opera- 
tion, the piston vibrates back and forth in the barrel at 
a very high speed. The teeth which are held on the work 
thus, deliver a succession of sharp, quick blows which 


jects 2% in. from the barrel and has a %-in. working 
face. This is used around cone head rivets larger than 
lin. The weight with the throttle, as shown in the illuse 
tration, is 434 lb. 


Rotary attachment for friction saws 


ROTATING attachment has been developed by 
A Joseph T. Ryerson & Son, Inc., Sixteenth and 
Rockwell streets, Chicago, for use with either the 
No. 3 or No. 4 Ryerson high speed friction saws so that 
large rounds, pipe, squares, etc., can be cut to the short- 
est lengths with a minimum of time. The attachment 
consists of a structural framework upon which a car- 
riage for the material travels. A pneumatically operated 
chuck grips one end of the stock. It is rotated by a con- 
stant speed motor through a change speed gear box all 
located on the carriage. Power lines, for the motor, are 
located in a protected position on the frame. A center 
rest mounted on the worktable of the saw is arranged to 
receive bushings for the various sizes of material. A 
sliding gage stop, also located on the worktable, consists 
of a heavy casting with a screw stop providing for fine 
adjustment. Between the steady rest and gage stop is 
a vee-shaped support which holds the work while it is 
being cut and acts as a dumping device for the finished 
pieces. It is connected to a pneumatic cylinder and 
operates from the control stand. 
The one central control stand, located at the right front 
of the saw, enables one operator to control all operations 
irom the one position. Levers controlling the saw, 





cooling water for the saw blade, air valves for operating 
the pneumatic chuck, together with a capstan wheel for 





Rotary attachment permits cutting large round and square 
stock on a friction saw 


moving the material forward to the next cut, are all 
located on the stand. Controls for starting the motors 
can also be placed on the stand if desired. 
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Pressure-feed paint container 


rial container manufactured by W. N. Matthews 

Corporation, St. Louis, Mo., which can be used 
for mechanical painting. The paint pot or bucket can 
be set inside of the aluminum container from which the 
paint can be used directly. The regulator, reducing valve 
and pressure gages, together with the safety valve, pres- 
sure release cock and the volume control valve are 
mounted on the cover. Specially designed traps located 
below the reducing valve prevent the paint from getting 
into the air reducing apparatus. 

The cover is fastened down by a circle of quick acting, 
shackle type wing bolts, which do not require wrenches, 
but can be securely fastened by hand. The container can 
be filled without removing the top. It is equipped with 
a new device (for which patent application has been 
made) which simplifies the adjustment of the volume or 
amount of material fed to the gun. This device is desig- 
nated as the Matthews volume control valve. When it 
is desired to operate this valve, the knurled handle is 
pushed into the bushing until the graduation marked No. 
1 on the indicating rod stops on the right side of a boss 
through which it passes. At this position, the smallest 
opening in the valve is exactly in the center of the mate- 
rial container cock and the least amount of material will 
issue from the gun. If this is not enough material, the 
volume control valve stem is pushed up to the next 
graduation, marked No. 2. This will allow more mate- 
rial to issue through to the gun. If this is not enough, 
the handle is pushed through to the graduation which 
will give the desired flow of material. 

When it is desired to clean the gun, the control valve 
is pushed to the graduation marked C. It is sometimes 
necessary to push it through to the graduation marked C 
when it is desired to obtain considerably more material 
than will issue through the No. 4 orifice or when the 
paint is unusually heavy. The air pressure on the ma- 
terial in the container is not variable. The control valve 
is not intended to be used entirely to cut off the supply 
of material; when this is necessary, the regular lever 
handle is used for this purpose. 

To clean the conical passages in the volume control 
valve, the cotter key in the graduated stem is removed 
and the stem pulled out of the valve. It is essential to 
turn the main handle on the valve at right angles with 
the small line so that the material will be shut off be- 
fore removing the control valve stem. 


’ NHE illustration shows a five-gallon pressure mate- 


The spray gun used with the equipment applies all 
surface coating materials from the finest lacquers to 
Navy specification red lead, weighing 25 Ib. to the gallon. 
This gun produces an extremely fine atomization, apply- 
ing a smooth, uniform, wet coat, eliminating “orange 
peel,” “overlaps” and “spray waves.” This same type of 
gun is also made for use with a jar, to be used in refinish- 
ing shops where colors or materials have to be changed 

















The Matthews five-gallon pressure feed container for paint 
spraying 


frequently. These containers can be equipped with 
either hand or air agitators should this be desired. The 
containers are made in five and ten-gallon capacity and 
permit a one, two or three-gallon paint pot or bucket to 
be set inside them and the paint used direct without 
wetting the inside of the container. 


Hercules portable pedestal jaw grinder 


market by the Buckeye Portable Tool Company, 
135 Waynexavenue, Dayton, Ohio, for grinding 
pedestal jaws, links, side rods or any surface work of a 
similar nature. This grinder is of the portable air-driven 


\ PORTABLE grinder has been placed on the 


type and embodies the same features as the tools manu- 
factured by this company. It has only five revolving 
parts, eliminating the pistons, toggles, connecting rods, 
etc. The tool is quickly and easily disassembled. It has 
ample power and speed to drive a 21%4-in. by 6-in. by %4- 

















Portable grinder for pedestal jaws, links and side rods 
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in. emery wheel. This wheel operates under a steel 
guard, which connects the power unit with the handle on 
the outer end of the tool. 

Another feature now incorporated in all Hercules tools 
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is an air strainer which consists of two pieces screwed 
together which holds a double screen. It is effective in 
removing foreign matter from the compressed air and 
can easily be taken apart for cleaning. 


Milburn paint spraying unit 


3altimore street, Baltimore, Md., has recently 

placed on the market the paint spray equipment 
illustrated, known as the Milburn Type E2 pressure 
feed outfit. This is recommended as a desirable unit 
for supplying the paint to the gun where it must be 
turned at different angles or for painting large work 
such as freight cars, tanks, etc. The air pressure main- 
tained in the paint container feeds the paint to the gun 
in ample volume required for this particular class of 
work. 

The pressure tank has an inner receptacle which is 
easily removable and facilitates quickly changing of col- 
ors, as well as cleaning. A receptacle can be kept on 
hand for each color. The tank is constructed of steel, 
welded and has an air-tight cover. The unit consists of 
Type E gun, five-gallon pressure tank and inner paint 
receptacle, regulators for the air and paint pressure 
which are mounted on the tank head, 25 ft. of air hose, 
25 ft. of paint hose with connections. Ten-gallon or 
larger tanks can also be furnished complete with regula- 
tors, safety relief valve and necessary fixtures. 

The Milburn Type E gun may be used for siphcn- 
feed, gravity-feed or pressure-feed. The multiple head 
permits either a flat, horizontal, vertical or round paint 
spray. The round spray is so finely adjusted that it can 
be used for touching-up, shading or high-lighting. 

The unit is compact and ruggedly built to withstand 
constant service. Its wide range of usefulness makes it 
a valuable asset to every paint department. 


y | \HE Alexander Milburn Company, 1428 West 


Putnam car axle 


HE redesigned car axle burnishing lathe manu- 

| factured by Manning, Maxwell & Moore, Inc., 
New York, in general consists of two tailstocks 

and two carriages mounted on a substantial bed, each 
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Putnam journal burnishing lathe with self-feeding rolls 

















Paint spraying unit suitable for the car shop 


burnishing lathe 


carriage having a front and rear burnishing tool. Both 
journals of an axle are burnished at the same time. The 
burnishing rollers are self-feeding and only one burnish- 
ing speed is supplied. Both tailstocks are adjustable 
along the bed. Permanent alinement is obtained by 
taper gibs. 

The carriages are guided by large vees on the front 
and rear of the bed. An additional flat bearing is located 
under the front burnishing tool which reduces the span 
of the carriage bridge. Gibs are located under the rear 
outside edge and under the front inside edge of the bed. 
The sliding surfaces of the bed are protected from dust 
and dirt by wipers attached to the carriages. 


The two burnishing rolls, one at the front, and one at 
the rear, are brought into contact with the axle by a 
large diameter screw operating in bronze nuts. The 
screw is not confined in the carriage endwise, but is free 
to float, thus the burnishing tools are forced against the 
axle with equal pressure and no end thrust is taken by 
the screw or carriage. 


By setting the burnishing rolls at a slight angle, they 
automatically feed themselves along the bed and stop 
when they strike the shoulder on the axle, thus no feed 
mechanism of any kind is required. Burnishing rolls are 
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mounted on large diameter studs which have large bronze 
bushed bearings on each side of the rolls. 

The aprons contain only a pair of gears and rack 
pinion for hand movement of the carriages. The drive 
consists of only three pairs of gears, including the motor 
pinion and the gear on the axle. Only one work speed is 
required, consequently a constant speed motor is used 
without any speed change box. A quick acting three- 
jaw, self-centering chuck is furnished, which is readily 
placed in position on the wheel seat of the axle before 
the axle is mounted on the centers. A gear is mounted 
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on the chuck which meshes with a gear on the main 
drive shaft of the machine in the bed. 

When desired, a crane with a quick acting hoist is at- 
tached to the end of the bed for lifting the axles in and 
out of the lathe. The use of ball and roller bearings 
make it easy to operate. 

A 5-hp. motor, 1,150 r.p.m., without pulley or slide 
rails, with either manual or automatic control is recom- 
mended. 

The machine is furnished with chucking equipment for 
all axles from 334 in. by 7 in, to 6% in. by 12 in. 


Buffalo No. 0 universal iron worker 


iron worker and make it available for a greater 

number of fabricating uses, the Buffalo Forge 
Company, Buffalo, N. Y., has brought out a new No. 0 
universal iron worker—punch, shear and bar cutter com- 
bined. The No. 0 is in principle a smaller size of the 
present No. % and 1% Universal iron workers, with 
such simplifications as the smaller capacity makes pos- 
sible. The speed of operation has been increased to 35 
strokes per min. 

Special features of this machine include an armor-plate 
special rolled-steel frame; crucible steel shear blades 
with four interchangeable cutting edges; five-piece bar 
cutter knives to make sharpening and replacement easy, 
and triple punching attachment. It can be furnished 
with notcher for angles, I-beams, tees, channels, zees, 
plates and flats and other rolled shapes, without interfer- 
ing with the regular punch, shear and bar cutter, if 
desired. 

The guaranteed capacities based on soft steel are 65,- 
000 Ib. tensile strength and 15-20 points carbon. The 
machine will punch % in. by % in. or % in. by %&% in. 
channels or I-beams in flanges 3 in. to 8 in., and in 
webs 3 in. to 10 in. It will shear 34-in. plates and 4 in. 
by ¥% in., and trim one leg of angles up to 2% in. The 
bar cutter cuts round bars up to 1% in., squares up to 
1% in., angles (square) up to 3 in. by 5/16 in., angles 
(miter) up to 2 in. by % in., tees 2% in. by % in.; with 
special knives, beams and channels 4 in., 6.5 Ib. or 
channels only 5 in. 6.5 Ib. 

With special tools this machine will cope I-beams 
* square 3 in. to 6 in., channels square 3 in. to 5 in., angles 
square 3 in. by 5/16 in.; two cuts % in. wide for full 
depth ; will notch 90 deg. angles 2 in. by % in. 

The weight of the small size universal iron worker, 
with pulley drive, is 2,200 lb., and with motor drive, 


7 NO extend the field of usefulness of the Universal 


2,300 Ib. The height of stroke is 7% in. and the depth 
of throat is 10 in. 
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The Buffalo No. O machine is designed for use as a punch,. 
shear and bar cutter combined. 


Monarch 12-in. ball bearing jointer 


Hackettstown, N. J., has placed on the market a 

12-in. ball bearing jointer designed with a three- 

point floor contact which insures against rocking and 

with a tilting table and a guard that meets the require- 

ments of safety regulations. The frame is cast in one 

piece with wide-spread feet at the feeding-out end and 

one central leg at the feeding-in end, to give ample foot 
room for the operator. 

The feeding-in table is 48 in. long and the feeding-out 

table is 36 in. long. The former may be tilted to an 


T American Saw Mill Machinery Company, 





angle of 5 deg. from the horizontal for-pattern draft or: 
other taper work. The table is tilted’ and returned to a 
horizontal position by a crank shown-at: the end of the: 
table. The tables are fitted with steel'lips, but, if desired, 
will be furnished plain. 

The safety guard is unique in design-and ‘is marked by: 
three principal features. When if: its- operating posi-. 
tion, it covers the head close up to the work which is. 
passing through, adjusting itself-to any width. It can 
be held open by a latch when its use-is not desired. The: 
guard can be thrown over: entitely-out of the way for: 


















rabbetting without removing from the machine and when 
brought back into position it is ready for instant service. 
A coil compensating spring neutralizes its weight when 
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A 12-in. ball bearing jointer equipped with a unique design 
of safety guard 
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the guard is thrown over into working position. 

The fence is actuated by a cut rack and pinion and, 
when in position, is clamped fast. The fence has an ad- 
justment for alinement with the rabbetting edge of the 
table. It tilts at any angle up to 45 deg. from the vertical 
with positive stops for these positions. The fence has 
a parallel traverse across the table. 

The head is mounted in a heavy yoke which is doweled 
and bolted direct to the bed and cannot move out of line. 
It is 5 in. in diameter made of solid forged steel, and 
fitted with three high-speed knives. Provision is made 
for knife adjustment and for excluding all dust from the 
bearings. 

For connection to an exhaust system, a cast iron hood 
or chute is fastened to the under side of the yoke inside 
of the base, to which an exhaust pipe may be connected. 
For individual exhaust, a specially designed fan is placed 
inside of the frame and is driven by a small belt from the 
head shaft to the fan pulley just outside of the frame, 
an opening being left in the frame for the pulley shaft 
to pass through. 

The principal dimensions are as follows: Extreme 
length, 89 in. ; width of in-feeding table, 151% in.; width 
of out-feeding table, 1314 in.; extreme width over the 
motor and rabbetting arm, 38 in.; depth of rabbetting 
groove, 4 in.; weight, 1,600 Ib. 


4 


Redesigned Draper flue cleaner 


manufactured by the Draper Manufacturing 

Company, Port Huron, Mich., and sold by the 
Scully Steel & Iron Company, Twenty-fourth Street and 
Ashland avenue, Chicago. The cleaner is mounted on 
a heavy, suitably arranged concrete foundation with 
curbed sides which form a well that is connected with a 
sewer or other outlet. The overflow of the cleanest water 
from the top of the well passes into an auxiliary well. 
This water, by means of a circulating pump, is used over 
and over through the flue cleaner. In cold weather the 


y | \HE illustration shows a redesigned flue cleaner 





main drum bearings and the main shaft bearings are se- 
curely bolted to the same foundation plate. 

The main drum with the reinforced double plate in the 
center is securely riveted to the end plates. The heavy 
drumheads overlap the ends of the steel drum, to which 
they are securely double riveted. The water is forced in 
through a hollow shaft at one end and through the cored 
drum head and a series of pipes and then distributed by 
30 nozzles over the entire length of the cleaner. The 
water supply pipe is connected by a revolving connec- 
tion. Oblong holes, 4 in. by 4 in., are cut in the steel 





Draper flue cleaner designed for a minimum consumption of water 


water can be heated in the auxiliary well by a pipe coil. 
A power pump with ball valves can be connected with one 
of the main shafts. 

All the bearings of the shaft, motor and gearing are 
securely bolted to heavy iron foundation plates, and these, 
in turn, are bolted to the concrete foundation, thus hold- 
ing all the shafts and gear in rigid alinement. All the 
ears are cut and the small gears are made of steel. The 


drum through which the dirty water and mud drains to 
the settling tanks. The distributing pipes are securely 
fastened to the body of the drum and revolve with it. 

Under some scale conditions, flues may clean better: 
when rumbled dry and in this case all that is necessary is 
to shut off the water supply, thus having all the advan- 
tages of a dry cleaner. 

The sides of the drum door fit into a bevel in the steel 
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drum and are held securely in place by forged bolts. The 
flues are loaded with slings or other loading devices 
through the door at the top of the drum. For unloading, 


Morton railroad 


REDESIGNED, heavy-duty, draw-cut shaper 
A especially adapted for railroad work has recently 

been placed on the market by the Morton Manu- 
facturing Company, McKinney avenue and Hoyt street, 
Muskegon Heights, Mich. This shaper has a cutting 
stroke of 36 in., a horizontal feed of 36 in. and a vertical 
feed of 21 in., all of which are obtained automatically and 




















Fig. 


1—Special 
equipped with a re-designed double chuck 


heavy-duty railroad draw-cut 


shaper 


can be changed while the machine is in operation. The 
shaper is equipped for finishing railroad shop work on 
a production basis. 

Driving boxes can be slotted and finished complete, and 
the machine can be equipped with a shell or crown brass 
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Fig. 2—The shell:or crown-brass planing attachment 


planing attachment, shoe and wédge attachment, rod- 
brass attachment and’a special chuck for holding driving 
boxes while finishing the shoe‘and wedge fit. In Fig. 1, 
the shaper is shown provided with a redesigned double 
chuck which is used*in slotting ‘driving boxes. Adjust- 
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the open door space, when turned to the bottom, allows 
the cleaned flues to roll out into a rack located near the 
cutting-off machine. 


draw-cut shaper 


able stops and binders are employed to secure driving 
boxes of various sizes in the chuck. One of the advan- 
tages claimed for this device is the large saving of time 
effected in setting up work. 

Fig. 2 shows the shaper 


with the shell or 


equipped 
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Fig. 3—Attachment for use in machining the face of shoes: 
and wedges 


crown brass planing attachment. The work is held 
rigidly, since the cutting strain comes against the rear 
head of the attachment and is transferred through back- 
ing screws to the face of the shaper column. Heavy cuts: 
and coarse feeds may be taken. A hooking or shearing 
tool may be used for roughing, to increase the cutting 
efficiency by reducing the friction. Through the use of 
a slightly concave tool for finishing, a true surface may 

















Fig. 4—Attachment for holding rod brasses while machining 
the strap fit 


be obtained, with the lines cut in the same direction as 
those cut in the driving box. This method of machining 
insures a good bearing. 

The shoe and wedge attachment is designed for finish- 
ing the face bearing of shoes and wedges after they hav« 
been laid out. As may be seen from Fig. 3, the construc- 
tion of this attachment is such that it may be quickly ad- 
justed to meet vatious angular requirements. The shoe 
and wedge are secured in the attachment before adjust- 
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ments are made, thus saving time often lost in shimming 
on these parts to obtain the desired accuracy. 

The rod-brass attachment is designed to hold various 
sizes of connecting-rod brasses while machining the strap 
fit. This attachment is shown in place on the shaper in 
Fig. 4. With the chucking arrangement provided by the 
attachment, it is unnecessary to sweat the parts together 
before machining. Provision is made. for setting the 
attachment at angles of 45 deg. to permit shaping off the 
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corners of the brasses without extra machine set-ups. 

The special chuck has been designed for holding 
driving boxes while machining the shoe and wedge 
fit. This chuck permits a quick set-up of the work 
and in conjunction with the stock-removing capacity of 
the shaper, enables the operation to be performed on a 
production basis. The dovetail angular slots are easily 
cut by shifting the bracket and the box on the table to the 
desired angle. 


Two fire extinguishers for shop protection 


type and a ten-gallon Phomene foam type ex- 
tinguisher manufactured by the Pyrene Manu- 
facturing Company, 560 Belmont avenue, Newark, N. J. 
The two-gallon Pyrene hand pump extinguisher is de- 
signed especially to meet emergency conditions where it 


/ ‘HE illustrations show a two-gallon hand pump 














The two-gallon Pyrene hand pump extinguisher primarily 
intended for electrical fires 





is absolutely necessary to have a fire extinguisher of this 
capacity for fighting such fires as electric arcs, gasoline, 
kerosene, grease, varnish, etc. This extinguisher is 
made of two units, a powerful hand operated double- 
acting liquid pump and a container of two gallon liquid 
capacity. The pump is made of seamless drawn brass 
tubing and a cast brass pump head and handle. It is 
capable of ejecting a continuous stream from the nozzle 
of 3/32 in. bore for approximately 40 ft., which is a 
desirable feature for electrical fires. 


The pump extends into the liquid container and is at- 
tached by a brass screw coupling and can be removed in 
a few seconds for filling or inspecting the container. The 


pump may be tested for operation at any time without a 
loss of liquid by inserting the nozzle into the screw 
opening provided in the pump head. A flexible metallic 
hose of 24 in. in length, covered with four-ply canvas 
rubber, enables the operator to direct the stream in any 
direction. 


The container or liquid tank is made of pure copper 
sheet and is strongly seamed, riveted and soldered. The 
collar and base castings are made of a special quality 
brass. A hinged handle clip is provided for locking the 
handle which permits the extinguisher to be carried. The 
extinguishing liquid is non-freezing and being a non-con- 
ductor of electricity can safely be used on electrical fires 
without damage to the operator or the equipment which 
he is using. 

The Phomene fire extinguisher is effective on all 
classes of fires including oil, gasoline, tar, grease, shellac, 
lacquers, inflammable solvents and chemicals. The ex- 
tinguisher will, with 10 gallons of liquid, produce about 
100 gallons of foam. The steel tank is a seamless drawn 
shell with the head riveted, sweated and soldered in 
place. The inside of the tank is coated with tin and lead. 

















The 10-gallon portable Phomene extinguisher produces: 
approximately 100 gallons of foam 


It is tested to 350 Ib. The removable inner cylinder is 
made of cold rolled and annealed copper, tinned inside 
and out. The cylinder is sealed by a manually operated 
stopper. The extinguisher is provided with 8 ft. of 
34-in. chemical hose at the end of which is attached a 
brass shut-off type of nozzle.734 in. long with a %-in. 
discharge. The unit is mounted on two steel wheels, 16 
in. in diameter. The outfit weighs 125 lb. empty, and 
223 Ib. charged. sini ) 
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Automatic driver dogs for car wheel lathe 


HE turret tool post construction and full auto- 

| matic driver dogs are two new features recently 

incorporated in the No. 4, 52-in. car wheel lathe 

built by the Niles Tool Works Company division of the 
Niles-Bement-Pond Company, Hamilton, Ohio. 

The tool rest turret is provided with a cam locking 
device instead of the removable wedge as formerly used. 
All members of the tool rests are now of cast steel, 
with the exception of the lower base piece which is a 
30 per cent steel mixture. All the slides of the upper 
members are lined top and bottom with hardened and 
ground steel wearing plates. The turret block is a steel 
casting to the underside of which is attached a hardened 
and ground steel plate. The upper surface of the longi- 
tudinal slide where the turret revolves is also lined with 
the same material which, combined with the hardened 
plate under the turret, forms an ideal revolving sur- 
face. 

The central turret clamping bolt is now surrounded by 
a heavy spring and a ball thrust race so that when 
this bolt is released, most of the weight of the turret 
block is absorbed by the spring without actually raising 
the turret from its seat and, with the aid of the ball 
thrust, indexing can be accomplished with little effort. 
Each tool rest is equipped with an air hose nozzle to 











The turret tool rest is provided with a cam locking device 


clear away fine chips and dust accumulated during the 
turning operation. 

The new driver dogs are fully automatic in action and 
have a simplified arrangement for setting radially for 
different diameter of wheels. There are four dogs on 
each faceplate. There are two taper blocks in each 
dog, the outer one having serrated teeth and the bot- 
tom one supported by a lock bolt. Normally, the pres- 
sure on the spring at the side forces the serrated block 
up the incline, but when the face of the wheels sets 
‘comes against the serrated edges, the dogs are forced 
‘down the incline, compressing the spring, until all the 
jaws are in contact. The wheels cannot possibly be 


distorted even though they are not true on the axle 
when forced against the dogs as sufficient clearance be- 
tween the dog and the casting has been allowed to take 
care of any inaccuracy in the wheel rims. Tests re- 
cently conducted have shown that it is impossible to 
spring wheels even when two plates % in. thick, one 
for each wheel, were held diametrically opposite each 
other between the wheel and the dog. When the ma- 












































Construction of the automatic driver dog used on the 
Niles No. 4 car wheel lathe 


chine is started, the serrated driver mounts the incline 
and each dog does its equal share of the drive. There 
is no other adjustment to make. 

To adjust the dogs radially on the faceplate for dif- 
ferent diameters of wheels, instead of loosening and 
tightening the two 1%-in. bolts as before, all the oper- 
ator has to do is to turn the small screw indicated at 
A, shown in the line drawing. The large nuts are set 
up on the bolts by a compression spring under the nuts 
as shown. The pressure of the spring is sufficient to 
take the weight and hold the dogs against the faceplate 


_ without slippage. To bind the dogs, it is necessary 


only to tighten the small screw one or two turns. 

Another improvement, making for more rapid opera- 
tion, is the speeding up of the traverse of the right hand 
head along the bed from 35 in. to 70 in. per minute. 

To provide greater chucking range, each pair of 
axle journal split bushings is now provided to take care 
of journals from the standard size down to the A.R.A. 
wear limit without the use of liners. That is, the range 
of each set of bushings will accommodate journals vary- 
ing by as much as % in. in diameter. 

Other changes include an improved lubricating sys- 
tem for the right hand head whereby oil is forced from 
the main pump along side the left head, to the reservoir 
in the right head, through piping having a telescoping 
joint running along the channels of the air hoist. For- 
merly it was necessary to replenish this reservoir by hand. 

Owing to the large swing of the lathe and the large 
main spindle diameters, it is regularly equipped to turn 
trailer wheels having a diameter of 1134 in. over the 
journal collars. The journals are inserted inside the 
sliding spindles and the wheels mounted on pointed cen- 
ters. In a special machine, recently built, provision 
has also been made whereby wheel sets having outside 
journals from the minimum up to 10% in. in diameter 
can be chucked by using split bushings. This is effected 
by increasing the diameters of the main and sliding 
spindles. This feature is offered as optional equipment. 

To take care of the increased weight of trailer wheel 
sets and heavy car wheel sets, the channels and the other 
members of the pneumatic air hoist have also been made 
of heavier sections. 
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Wallace electric handsaw 


protect the saw blade, the motor, the switch and 
the operator, has been placed on the market by 
J. D. Wallace & Company, 134 South California avenue, 


A N electric handsaw provided with safety devices to 

















The Wallace electric handsaw is well protected against 
accidents 


Chicago. The saw is operated by an air-cooled General 
Electric universal motor which is connected to the saw 
blade by a direct worm gear drive. The toggle motor 
switch is designed not to burn out under heavy load and 


is located so that the current will not be turned off and 
cause damage if the saw blade should stall in the work. 
The switch is protected by an aluminum cover as a pro- 
tection against damage or accidentally turning on the 
current. The motor is provided with 20 ft. of No. 14 
rubber covered, oil and acid proof cable, at the end of 
which is attached an adjustable separable, armored plug 
which fully protects the terminal connection. 

The trigger for releasing the safety shoe and lowering 
the saw on the work is located within the opening formed 
by the saw grip handle. The depth stop to regulate the 
depth of the saw cut controls the movement of the safety 
shoe trigger. This shoe snaps into position covering the 
blade the instant the saw is taken from the work. This 
feature permits the machine to set firm on the base while 
at work or idle. 

Located at the front end of the safety shoe is an ad- 
justable hairline guide which enables the operator easily 
to follow the cutting line. The edge of the shoe is also 
used as a guide. The splitter is located at the rear end 
of the safety shoe, directly back of the saw blade. A 
self-adjusting spring automatically drops the splitter into: 
the saw cut. 

The machine is provided with an 8-in. saw blade with: 
a ¥-in. arbor hole. Rip, cross-cut, mitre or metal cut- 
ting saw blades, and a 3% in. dado head can be used in 
the saw. Owing to the fact that the casing and guards 
are made of aluminum castings, the machine, complete, 
weighs 23 lb. 


Crank pin turning machine for third cylinder 


created a demand in the locomotive repair shop 
for a portable machine for truing up the center 
pins on the center crank axle. A machine has recently 


y \HE advent of the three-cylinder locomotive has 
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The Rooksby crank pin turning machine set upon the crank 
axle of a three-cylinder locomotive 








been developed for this purpose by E. J. Rooksby & Com- 
pany, 1042 Ridge avenue, Philadelphia, Pa. The ma- 

















Rear view of the Rooksby crank pin turning machine 


chine is composed of a stationary and revolving disc. The: 
revolving disc is supported in the stationary disc by @ 
keeper ring which provides a substantial journal bearing: 
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as well as a thrust bearing. The stationary disc is se- 
cured to the inside face of the crank cheek by adjusting 
screws and by studs and clamps. 

The revolving disc is driven by a worm gear of a 
ratio suitable for either an air motor or electric motor 
and carries a substantial arm with a slide block and cross- 
slide to support the tool post and turning tool. The 
cross-side for setting to the correct diameter is similar 
to the slide block of a lathe. Both of the discs and the 
keeper ring are split in order to place the machine over 
the crank pin. The joints between the two halves of the 
discs are provided with a tongue and groove accurately 
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machined and carefully fitted so that they may be readily 
assembled on the crank pin, at the same time keeping 
these parts of the machine in alinement. 

As the machine is bolted to the finished inside cheek 
of the crank, it sets square with the pin. Provision is 
made for setting to the original center by a supporting 
cross-bar with a center and sleeve with a screw adjust- 
ment similar to the tailstock of a lathe. This centers the 
machine with the original turning of the pin. 

The machine has a capacity to turn crank pins from 2 
in. to 11% in. in diameter and from 7% in. to 9 in. in 
length. 


New reamers for railroad use 


Ohio, has recently brought out new four and six- 

fluted taper locomotive reamers, certain sizes 
of which are made in accordance with standards adopted 
by the American Railway Tool Foremen’s Association 
at its 1925 convention. The four-fluted reamers, Nos. 
647 and 648 are made in square and taper shank, as are 
the six-fluted types, No. 651 and 652. All have a taper 
of 1/16 in. per foot of length and are made of high-speed 
steel. 

In all four of the styles, the small end diameters range 
from % in. to 2 in., in variations of 1/32 in., while the 
flute lengths run from 8 in. to 26 in. The taper shank 
styles, Nos. 648 and 652 have No. 3 Morse taper shanks 
in the %-in. to 31/32 in. dia. sizes; No. 4 shank in the 
1 in. to 1 15/32 in. dia. and No. 5 shank in the 1% in. to 
2 in. sizes. 

The four fluted reamers are milled after twisting in 
order to assure spiral accuracy, and to provide a correct 
flute shape for cutting and clearing the chips from the 
hole. 

While both styles of reamers are manufactured in 
accordance with the Tool Foremen’s Association stand- 
ard, certain sizes and four intermediate lengths are pro- 
vided in addition to the specified standards required in 
railroad shops. 


’ | NHE Cleveland Twist Drill Company, Cleveland, 




















The new Cleveland locomotive taper reamers—From top to 
bottom the styles are No. 647, No. 648, No. 651 and No. 652 


Wilson electric single arc welder 


chine manufactured by the Wilson Welder & 


f NHE single-arc, motor-driven electric welding ma- 
Metals Company, Wilson building, Hoboken, 
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A single-arc motor-driven portable electric welder designed 
for both production and repair work 


N. J., is designed for both production and repair work in 
locomotive, car, boiler and tank and general machine 
shops. Its capacity is 25-400-amperes at 25 volts for 
metallic arc; 300 amperes at 35 volts for carbon arc, 
using electrodes up to 3% in. in diameter. 

The generator is designed to give full load of 400 
amperes when welding. The current will not rise over 
10 per cent above that on a short circuit, thereby reducing 
the liability of the electrode sticking to the metal when 
striking the arc. The generator is self-excited and no 
ballast resistance of any kind is used under normal con- 
ditions. For amperages below 100, a shunt field booster 
resistance is used in the circuit. The commutator always 
shows less temperature rise than any other part of the 
machine. All regulation of current is accomplished by 
turning the field rheostat knob; no separate exciter or 
brush shifting is used. The arc is easy to strike and easy 
to maintain. This is accomplished by a properly pro- 
portioned reactance which automatically steadies the arc 
under all welding conditions. 

A standard 15-hp., 40-deg. centigrade rise motor is 
furnished for any commercial voltage, phase or fre- 
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quency. For alternating current motors, the starter is 
the enclosed type, with magnetically operated push but- 
ton and under-voltage and thermal overload protection. 
For direct d.c., it is enclosed with low voltage protection. 
On the ebonite control panel is mounted a 500-ampere 
ammeter, 80-volt voltmeter, rheostat with a single knob, 
reverse polarity switch and a secondary switch for throw- 
ing the shunt field boster resistance in circuit when weld- 
ing below 100 amperes. The rating of the generator is 
250 amperes continuous on fixed resistance ; 300 amperes 
for one hour on fixed resistance with 50 degrees tem- 
perature rise; 400 amperes continuous hand welding. 
The machine is mounted on a welded steel frame con- 
structed of 6-in. channel iron. Each machine is equipped 
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with one plug, one receptacle, one electrode holder with 
10 ft. of extra flexible, asbestos covered cable and 15 ft. 
of flexible, rubber covered cable attached; 25 ft. of flex- 
ible rubber covered, return cable and other accessories 
which are furnished with a welding machine. 

The overall length of the machine is 54 in. with an 
alternating current motor and 64 in. with a direct cur- 
rent motor. The height over all is 44 in. and the width 
26 in. with an alternating current motor and 30 in. with 
a direct current motor. The weight complete is 1,400 Ib. 
with an alternating current motor and 1,540 lb. with a 
direct current motor. The front wheels measure 12 in. 
in diameter with a 4-in. face; the rear wheels measure 
16 in. in diameter with a 4-in. face. 


A method of applying rod bushings 


T is claimed that the usual method of pressing in 
I main and side rod bushings and then boring to 

the size of the pin, leaves the brass soft and spongy. 
As a result, the metal is compressed after a short time 
of service, making the bushings oversize and pounding 
begins. The Faessler-Maupin process, developed by the 
J. Faessler Manufacturing Company, Moberly, Mo., is 
designed to produce an initial compression of the metal 
that cannot be increased by wear, which results in a 
more permanent bearing surface of accurate diameter in 
the bore. 








How the rolling and expanding tool is used for inserting a 
bushing in a side rod 


[n this process the brass bushing is first turned to an 
easy driving fit, or loose enough to enter the hole by 
hand (driving fit preferred). The hole in the bushing 
is bored a trifle smaller than the pin diameter. For a 
©-in, diameter pin, for example, the hole should be bored 
a little over 4 15/16 in. After inserting the bushing in 
the rod, the special Faessler-Maupin expander and 
roller used in the process is entered in one end to 
about one half of the depth of the rollers and the man- 


drel is turned to the right. The construction of the ex- 
pander causes the mandrel to feed lengthwise, forcing 
the rollers outward until they bear against the inside 
surface of the bushing, when the mandrel will begin 
to turn hard. An adjusting stop on the mandrel is then 
set against a thrust ball bearing on the cage end, which 
locks the mandrel so that the rollers will maintain their 
diameter. 

Continuing to turn the mandrel to the right, the tool 
travels lengthwise through the bore of the bushing, 
gradually expanding it. After withdrawing the tool, the 
diameter of the rollers is slightly increased and the opera- 
tion is repeated for several passes until the brass has 
been rolled to the desired size or fit. The adjustment 
for size is graduated and measurements can be made 
to an accuracy of .0001 in. The finished hole is said 

















Expanding and rolling tool used in the process of applying 
side and main rod bushings 


to be absolutely true both circumferentially and longi- 
tudinally. 

One of the advantages of this process is that a por- 
tion of the lubricant used in the rolling operation is 
forced into the pores of the metal as it is compressed. 
Tests have shown that even after the finished bushing 
has been washed and thoroughly dried, a slight heating 
effect, such as would occur in service, causes some of 
this impregnated lubricant to ooze out onto the surface 
thus, assisting greatly in improving the initial operation 
of the bushing. 

The thoroughness with which the Faessler-Maupin 
process expands the bushing into the rod is indicated 
by the fact that it has required a pressure of 20 tons 
to start 5-in. bushings from the red hole on-attempting 
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to remove them. The special expanding and rolling tools 
used in this process are made in a full line of sizes for 
all bushings in valve motion and main and side rods, with. 
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a range of 14-in. sizes of each tool. They are furnished 
in complete sets to take care of all size bearings for 
these parts. 


Redesigned portable facing machine 


J. ROOKSBY & COMPANY, 1042 Ridge 
avenue, Philadelphia, Pa., has recently placed 

e@ on the market a redesigned portable facing 
machine for refacing cylinder flanges, etc. The four pads 
shown in the illustration, each with two bolt holes, are 





Ga. * 
Pusan SCREW FOR—— 


SETTING OUT THE CUTTER 















The slide block and adjustable tool holder 


for bolting four parallel strips to the machine to hold it 
parallel to the cylinder flange while setting up the ma- 
chine. 


Sidney Monotrol 


7 NHE Monotrol geared head lathe is the latest de- 
velopment of the Sidney Machine Tool Company, 


Sidney, Ohio, in a geared headstock lathe. Me- 
chanically the headstock is of the progressive speed type 
with eight spindle speeds obtained by eight gear com- 
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The Monotrol engine lathe is equipped with a progressive 
speed headstock having eight spindle speeds 





The reconstruction of the slide block and the addition 
of an adjustable tool holder are the two changes which 





Portable facing machine set up to reface a cylinder joint 


have been made in the design. The slide block in the 
machine, as formerly made, had a tool bit in a square 
hole. The slide block, as illustrated, has clamps and 
studs to hold the tool holder. The set screw at the top 
of the tool holder sets out the cutting tool. A safety 
guard has been added to cover and protect the star wheel. 
These machines are made in five sizes to reface flanges 
from 18 in. to 45 in. in diameter. 


geared head lathe 


binations, all of which are controlled by one lever on the 
front of the headstock. This lever operates three cylin- 
drical cams which in turn engage the clutches, with the 
gears left in mesh at all times. 

All gears and clutches are of steel, heat treated, with 
the teeth cut and the bore ground after hardening. The 
analysis of this steel is SAE 1041 which has a tensile 
strength of 140,000 Ib. per sq. in. The shafts are short 
and of high carbon steel mounted on SKF double roll 
ball bearings. The headstock spindle is 60-point carbon, 
turned and ground from a solid forging. The headstock 
bearings are of phosphor bronze, tapered in housings 
and straight on the spindle with outside adjustment col- 
lars. The moving parts of the headstock receive con- 
stant lubrication by a power driven pressure pump hav- 
ing a capacity of 50 gal. per hour. 


The lathe bed is fitted with heavy, double wall box 
type supports spaced two feet apart. The entire vees are 
cast with one-third steel mixture which gives a hardness 
test of about 42. The apron is of double wall box type 
construction with a large oil reservoir in the rear plate. 
All gears are made with steel and gear studs run in bronze 
bushed bearings. Proper automatic locking devices pre- 
vent the engagement of the lead screw and the feed rod 
at the same time. The carriage has an exceptionally long 
bearing on the vees and is scraped its entire length. The 
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carriage bridge width is designed for heavy duty and is 
fitted with heavy duty top block and compound rest. 
The tailstock is fitted with four clamping bolts. The 
quick change gear box is a complete unit of itself, 
tongued and grooved on the front end of the machine, 
and held securely in place with heavy bolts. The gear 
box provides a wide range of threads and feeds which 
are listed on the index plate mounted in connection with 
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tumbler lever. 
steel. 

Standard equipment includes the quick change gear 
box, large and small face plates, steady rest, thread chas- 
ing dial, mechanical apron control, hardened and ground 
lathe centers, and single pulley multiple disc driving 
clutch. A motor drive arrangement with the motor in 
a cabinet leg can be added if desired. 


All gears in the box are of high carbon 


Gondola and dump body type trailers 


HE gondola body and dump body types of trailers 
manufactured by the American Car & Foundry 


Company, 30 Church street, New York, are de- 
signed to withstand the heavy loads and rough usage en- 
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CAPY. 6.000 LBS 














The gondola body type of trailer which has a capacity for 
6,000 Ib. 


countered in the inter-department haulage systems of 
railroad shops and industrial plants in general. 

The frames are made of heavy channel and angle 
steel, hot riveted with the corners well gussetted. The 
bodies are made of heavy gage sheet steel reinforced 
with angles and bands. The cast iron wheels with self- 
contained roller bearings and Alemite pressure lubricat- 
ing fittings are mounted on high carbon steel axles. The 
tread of the wheels is made with a slight crown to re- 
duce tractive effort. The pressed steel caps are shrunk 
on the ends of the wheel hubs, making a close fit around 
the axles and thus keeping out dust and dirt. 

All of the trailers are equipped with a rear drop forged 
gravity coupler hook for train operation. The coupling 
handle may be turned back under the trailer entirely out 


of the way, making it possible to use the trailers on short 
elevators and in narrow places. 

The gondola body, which has a capacity for 6,000 
lb., is adapted to the handling of miscellaneous loose 
material and crated or boxed material. It is equipped 
with removable corner posts and, if desired, can be 
equipped with a special bolster for handling long 
material, loading it on two trailers. The inside dimen- 
sions of the body are 6 ft. by 3 ft., by 6 in. high, Car 
weights 1,325 Ibs. 

The dump body, which has a capacity of 6,000 lb. or 

















The dump body type of trailer which has a capacity for 
241% cu. ft. or 6,000 Ib. 


24% cu. ft., is designed for handling loose or bulky ma- 
terials. The dump body is self-clearing and automatically 
locks itself in an upright position after returning from 
the dumping position. The inside dimensions of the body 
are 4 ft. 93g in. by 3 ft., by 2 ft. high. 


Lift truck employs new operating principle 


has just developed what is designated as the Series 

D elevating trucks which employ a new lifting 
principle. The underside of the platform is fitted with 
four steel inclines which run against hardened steel roll- 
ers pinned to the truck underframe. During the elevat- 
ing operation the platform is pulled up these four in- 
clines by two roller chains. The platform travels a maxi- 
mum of nine inches with a net lift of six inches. Two 
additional rollers operating against the top of the for- 
ward inclines, prevent the platform from tipping and 
insure its remaining parallel with the ground regardless 
of the distribution of the load. 


7 | \HE Baker-Raulang Company, Cleveland, Ohio, 


The lifting unit consists of an enclosed compound- - 


wound motor operating through a triple spur gear re- 





duction and a fourth reduction consisting of a double set 
of planetary gears working in parallel. This motor drives 
two hardened steel pinions which wind up the two lift- 
ing chains. The limit switch, operated by a rack and 
pinion, opens the hoist motor circuit at both limits of 
travel. An enclosed magnetic disc brake mounted on an 
extension of the armature shaft brings the motor prompt- 
ly to rest after the limit switch operates. The control 
switch for the elevating motor is mounted on the dash 
where it is accessible. By manually operating this switch 
the hoist motor may be stopped at any point and started 
up again or reversed as desired. It is not necessary to 
go through the entire cycle of operations. 

The frame is entirely fabricated from structural steel 
which provides the greatest tensile strength in proportion 
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to the weight. The balance of the parts on this truck are 
Baker inter-standardized units and are identical and in- 
terchangeable with similar parts on all other Baker 
models. 

The driving axle consists of a Baker series type ve- 
hicle motor driving two 20-in. wheels through a worm 
wheel reduction and a four-pinion bevel gear differen- 
tial. Drive shafts are chrome-vanadium steel, while the 
universal joints are 344 per cent nickel steel forgings. 
The wheel bearings are Hess-Bright RC type radial ball- 
bearings which provide for both radial and thrust loads. 
The trailing axle consists of an alloy steel forging. Each 
wheel turns on an individual knuckle and is fitted with 
two Hess-Bright radial ball-bearings. 

The controller has the standard Baker all metal drum 
with renewable segments ; the fingers have both revers- 
ible and renewable tips. The automatic switch consists 
of a solid copper stationary contact and a laminated 
moving member which makes a wiping contact. Auxil- 
iary carbon contacts are provided which make or break 
the circuit just ahead of the metal contact. This switch is 
interlocked with the controller and brake pedal so that 
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it is impossible to operate the truck except with a con- 
scious and sustained movement on the part of the op- 
erator. These trucks are built in several types. 

















The Baker Raulang Series “D” elevating truck uses an incline 
to lift the load 


Crossrail down-feed for rod miller 


machine built by the Niles Tool Works Company 

division of the Niles-Bement-Pond Company, 
Hamilton, Ohio. This machine has a capacity of 58 in. 
between the housings and a table 54 in. wide by 16 ft. 
long accommodating six of the largest rods for edging 
or two for slabbing or channeling. 

New features include a crossrail down-feed entirely 
independent of the table feed in amount and direction, 
allowing the operator to select the proper down-feed 
without consideration to the amount of longitudinal feed 
on the table, at the same time greatly increasing the feed 


‘ik illustration shows a redesigned rod milling 
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The crossrail down-feed on the Bement rod milling machine 
is independent of the table feed 


range. This is a desirable feature for sinking the mill- 
ing cutters into the work and for securing the proper 
radius on the rods. 

The crossrail is made in the form of an L-shaped 
casting and carries at the left end the cutter spindle and 
quill, also the large worm gear drive box. The cutters 
are driven by a 75-hp. motor mounted on a plate at the 


floor level to avoid vibration, and transmits its power to 
the cutter spindle through a large worm and worm wheel 
enclosed and running in constantly circulating oil. The 
crossrail is suspended by two heavy screws, having ball 
thrusts at the top and anchored at the bottom to prevent 
buckling by upward thrusts. It has a rapid vertical 
movement by power and a wide range of automatic verti- 
cal feeds, also a hand feed for fine adjustment by a ratchet 
lever at the operator’s end of the crossrail. A scale is 
provided to enable the operator tu set the rail to the cor- 
rect height from the table. On the crossrail are two ad- 
justable bearings, one to support the end of the mandrel, 
the other for an intermediate position. The adjustment 
for these bearings along the rail is by rack and ratchet. 

Both the crossrail feed and the table feed are operated 
independently of the main driving motor, but the electric 
control equipment is so arranged that neither the table 
feed motor nor the crossrail feed motor will run unless 
the driving motor is in operation. That is, those motors 
are electrically interlocked so that failure of current to 
the driving motor, either accidental or otherwise, will dis- 
connect both feed motors from the source of power. 
Means are provided, however, by which either or both 
of these motors may be thrown in momentarily for run- 
ning the table by fast traverse or for elevating or lower- 
ing the crossrail without operating the driving motor. 
This is accomplished by snap-out spring push buttons. 

The table feed and traverse mechanism is operated by 
a 10-hp. motor mounted on a gear box housing at the 
right. The feed and traverse gears are totally enclosed 
and run in oil. These gears connect with the main feed 
shaft under the table which transmits its power by a bronze 
spiral gear meshing with a steel rack bolted to the under- 
side of the table. Provision is made in the feed box by 
which the table may be securely locked in position to 
allow channeling cutters to be fed down into the work 
without danger of table movement and consequent dam- 
age to the cutters and machine. The table feeds range 
up to 12 in. per minute and traverse up to 20 ft. 

The crossrail feed and traverse are obtained from 2 
5-hp. motor on the crosstie driving through an oiltight 
gear box to the two elevating screws. Feeds up to 3 in. 
per minute and traverse up to 16 in. are available. 
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The cutting fluid attachment consists of a pump and 
piping which delivers the coolant from a tank in the 
machine base to the cutters through a series of flexible 
nozzles distributing the fluid to the most suitable points. 
Adequate drains in the table draw off the surplus coolant 
and return it to the main reservoir 

Attention has been specially directed to insure ample 
lubrication to all moving parts of the machine, and a 
constant circulation is provided by two pumps, one driven 
by an extension of the main drive vertical worm shaft to 
secure a continuous flow to the worm and worm wheel; 
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the other in the feed gear box on the right-hand housing 
which not only serves the feed box and table drive 
mechanism, but also pumps oil to the vertical feed box 
on the crosstie which also has a reservoir from which oil 
flows to the enclosed gear boxes at the upper extremity 
of each vertical crossrail screw. Separate lubricators 
are provided for the table ways. The table rack gear 
and rack have special flood lubrication. 

The machines can be furnished complete with fixtures 
for slabbing and channeling as well as for edging. These 
are adjustable for various sizes of rods. 


Thor hammer type holder-on 


by the Independent Pneumatic Tool Company, 
600 West Jackson boulevard, Chicago, is par- 
ticularly designed for driving rivets in tight places and 


Ty Thor hammer type holder-on :uanufactured 

















Thor hammer type holder-on designed for driving rivets in 
tight places 


corners where it is impossible to use a regular size 
riveter. It is also used as a holder-on to buck up rivets. 


The hammer proper is the standard Thor long stroke 
riveter hammer. The head block over the valve has the 
Thor ratchet lock to the barrel. The holder-on barrel 
is made of a solid piece of steel with the rear cap thread- 
ed on. Into this cap is screwed a throttle which admits 
and releases the air to the rear end of the hammer. The 
front end of the holder-on barrel is solid with an in- 
ternal groove for a U-shaped packing, which is self- 
adjusting. The poppet type choke valve has its seat 
in the wall of the holder-on barrel. The body of the 
valve fits loosely in the guide which is assurance that it 
will always hold tight but will not easily stick. It is 
opened and closed by a cam action through the handle 
and is provided with a tension plug and spring and a 
flattened surface on the body to hold it either positively 
open or closed. A return spring is provided so that the 
holder-on action will instantly release as soon as the 
throttle is closed. A side handle is securely clamped to 
the body of the holder-on in addition to the regular 
throttle. 


A number of thin steel washers are placed between 
the holder-on barrel and the rear cap so that the posi- 
tion of the throttle can be easily changed by removing 
or adding to these washers. This tool is made in four 
sizes. The weight of the smallest size is 30 lb. The 
largest size weighs 35 lb. The lengths of the four 
sizes without the center or set are as follows: 12% in., 
1434 in., 1634 in., and 1734. in. The stroke in all sizes 
is 3% in. 


Self-adjusting ratchet type wrench 


has acquired the patent rights of a self-adjusting 
ratchet wrench that fits various size nuts. This 
tool, which is sold under the trade name of Masterench, 
is made from heat treated, drop-forged chrome-vanad- 
ium, steel. Each one of its three parts, after being 


’ VHE Heller Brothers Company, Newark, N. J., 





An 8-in. size self-adjusting 





ratchet type wrench with smooth jaws for gripping nuts 


forged and milled to size, is put through a die to assure 
uniformity. 

It is so constructed that it will grip a smaller nut 
harder than a larger one. The wrench will take hold 
of every size nut within its range, regardless of whether 
it is hexagon or square. There is no play between the 
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jaws since the physical contact of the wrench increases 
with the load on the work and conforms itself to the 
shape of the nuts. The wrench can be used in a re- 
stricted place at an angle of 45 deg. 

The claim is made that no man is strong enough to 
break the wrench without resorting to additional lever- 
age. If additional leverage is used, the wrench will 
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either strip the thread of the nut or either break or twist 
the bolt. 

At present, the wrench is available only in the 8 in. 
and 10 in. sizes. However, larger as well as smaller 
sizes are in the process of manufacture. These can be 
had with the smooth jaw type for use on nuts and bolts 
and the pipe jaw type for use on pipe. 


Combined crane and lift truck 


Ohio, has recently placed on the market a design 
of electric truck provided with a boom crane to 
lift the load from the floor level to the level of the truck 
platform. This particular type is the natural outgrowth 
of the crane type truck and the low lift truck. The height 
and width limits are held within clearances such as will 
permit the trucks to enter a car or travel conveniently 
through crowded aisles. In operation this truck pro- 
vides a piece of equipment with which the operator may 
perform the loading operations independent of another 
unit. The outstanding characteristics of this particular 
machine are the four-wheel steering arrangement, the 
low head room required for operation and the large vol- 
ume capacity of the truck platform under the boom. 
This tructor employs no fuses to safeguard the motor 
but the armature is wound to take the full ampere output 
of the battery. The manufacturer has found that it is 
common practice for an operator to insert a piece of 
copper wire for fuse wire when a heavy load is to be 
pulled and consequently a fuse is no protection. The 
motors being driven by direct current and being series 
wound, have a large overload capacity so that loads are 
taken up ramps with ease. This overload capacity, 
coupled with the independent brake and controller opera- 
tion, allows full power to be applied to the driving wheels 
before releasing the brake, allowing the truck to start on 
grades without the usual sliding back. 
In order to operate the truck it is necessary that the 
workman must be standing on the pedals in place and 
if the operator steps or falls from this position the power 


’ | NHE Elwell-Parker Electric Company, Cleveland, 


HE Vacuum locomotive fire kindler manufactured 
by the Johnson Manufacturing Company, 961 
East Hennepen avenue, Minneapolis, Minn., has 

no oil regulating valve to be adjusted in the cab. The oil 
choke on the tank requires adjustment only when the 
viscosity of the oil changes due to a difference in the oil 























The Johnston vacuum locomotive fire kindler 


is automatically cut off and the brakes applied at once. 
Other features are the all steel construction, enclosed 
motor and controller and separate lift and travel motors. 

















This new type of Elwell-Parker truck is provided with a 
crane to lift the load onto the truck platform 


The lift motor is fitted with an electro-mechanical brake 
automatically operated when the power is applied or cut 


off. The up and down travel limits are mechanically 
controlled. 


Vacuum locomotive fire kindler 


or a great change in temperature. The absence of an 
oil valve insures complete draining of kindler and hose 
after each fire. This eliminates the danger of fuel oil 
congealing in the oil line when the kindler is not in use. 
This system is an insurance against failure of the kindler 
to work on heavy oil under extreme weather conditions. 

The steam coil is standard equipment with both the 
No. 38 and No. 39 kindlers. Heating of fuel oil results 
in finer atomization, more efficient combustion, and a 
minimum amount of smoke. 

The kindler is equipped with a safety trigger control 
valve which closes automatically and stops the delivery 
of air and oil if the operator’s hand is removed. This 
prevents an accidental discharge of oil. The deflector 
spreader used with this unit changes the round jet to a 
flat fan shaped spray which mixes quickly with the air. 
It also reduces the velocity of the mixture so that an in- 
tensely hot flame is maintained and driven directly down 
onto the coal. 

The kindler is built in two sizes both of which have 
a tank capacity for 20 gal. of oil, require the same floor 
space of 27 in. by 61 in., and operates on compressed ait 
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from 50 to 128 lb. per sq. in. The principal difference 
between the two is that size No. 38 is designed to operate 
on 28-30 deg. Baume gravity fuel oil or any lighter oil, 
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while size No. 39 will operate on extra fuel oil of greater 
viscosity than the ordinary oil of 28-30 deg. Baume grav- 
ity. It will also handle the light oils satisfactorily. 


Heat treating equipment for the tool room 


factured by the Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., which 
is well adapted for heat treating operations, especially in 


\ N electric lead or salt pot furnace is being manu- 














The Westinghouse type “J” furnace is adapted to work 
requiring the whole or partial immersion of the piece 


tool rooms. This furnace, designated as Type J, is ap- 
plicable on work requiring the whole or partial immer- 
sion of the piece in molten lead or salt, for hardening or 
tempering. If case hardening is desired, molten cyande 


can be used. The maximum temperature obtainable is 
1,650 deg. F. The furnace consists of a cylindrical steel 
shell enclosing the heat insulation and the chamber which 
contains the heating elements and in which the vessel is 
placed. The heating elements are designed to distribute 
the heat evenly to all parts of the vessel which does away 
with all uneven strains and hot spots. The vessel being 
made of an alloy resistive to molten lead, salt or cyanide 
and not being subject to destructive flame action has a 
long life. A top plate and seal are provided to prevent 
the entrance of dirt or molten metal to the inside of the 
chamber. A hinged cover is supplied to reduce the heat 
losses. This furnace is made in four suitable sizes for 
tool room use, all being furnished with automatic 
control. 

For drawing or tempering an electric oven has many 
advantages. The type K oven (not illustrated) manu- 
factured by Westinghouse is especially arranged to give 
the exact and uniform temperature so essential. Heat- 
ing elements are arranged on the side walls to create 
rapid circulation and, therefore, uniform temperature. 
Two sizes are available. They are shipped out com- 
pletely assembled with automatic control. The automatic 
control feature on both the furnace and oven gives the 
desired flexibility for tool room use. By setting the con- 
trol contacts to the scale point desired, the control will 
maintain the temperature indefinitely without attention 
from the operator. This assures duplicate performance 
and uniformity of results. The even heating of the tools 
reduces distortion to a minimum. This is particularly 
important where the tool being treated has a varying 
thickness. 

Another important feature of the furnace is the small 
amount of heat radiated from it. This absence of exces- 
sive heat and fumes are especially appreciated by work- 
men during the hot summer months. 


Pneumatic hose connection 


HE type of metallic joint illustrated has been de- 
veloped by the Barco Manufacturing Company, 
Chicago, for the purpose of increasing the serv- 
iceable life of shop air hose, which usually breaks off 
next to the pipe due to repeated bending at that point. 
The construction of this special Barco air hose connec- 
tion joint is the same as the standard line of Barco 
joints, except for the ball on one end instead of the 
threaded pipe end. This ball is somewhat larger than 
the internal diameter of the standard air hose and in 
operation, the hose is pushed over the ball end and 
clamped in the usual manner. The bell end of the joint 
swivels approximately 30 deg. from the center line in 
any direction and the hose can therefore be swiveled 
that amount before introducing any bend in the hose 
itself. This tends to prevent abrupt change of direc- 
tion of the hose at the end of the ball which, if fre- 
quently repeated, as is usually necessary in the average 
shop work, results in rupture of the hose. 





All parts of this air hose connection are interchange- 
able with the standard Barco joint parts such as may be 
found in railroad shops. 

















Barco pneumatic shop hose connection designed to increase 
the service life of air hose 
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Flexible staybolt tap and reamer 


O increase the service life of the flexible staybolt 

taps and reamers manufactured by W. L. Bru- 
baker & Bros. Company, 50 Church street, New York, 
they are now made according to the design shown in the 
illustration. In place of making the pilot screw a solid 
part of the tool, these taps and reamers are made with a 
threaded (U. S. S.) hole in which is inserted an un- 
hardened adaptor stud with its outer end threaded with 
a standard pipe thread for use with the usual extension. 














Brubaker flexible staybolt tap and reamer with removable 
pilot screws 


The unhardened pilot screws are not brittle and con- 
sequently are less liable to break than those tempered 
with the tool. In case of breakage and stripping of the 
threads of the stud, the adaptor is quickly removed and 
a new one inserted, thus prolonging the usefulness of the 
tool. The same tools may be used with an extension 
having either an inside or outside thread. 


Smooth-On pipe clamp 


NE method of stopping a leak from a threaded 
joint is to place a Smooth-On pipe clamp, devel- 
oped by the Smooth-On Manufacturing Company, 570 
Communipaw avenue, Jersey City, N. J., around the 





Smooth-On pipe clamp used against a threaded fitting 


pipe, with the flat side against the fitting, draw up the 
clamp bolts and tamp the groove full of Smooth-On 
No. 1. The clamps are cast in halves for convenience 
in encircling the pipe, and are held together by set 
screws or bolts. [Equidistant inner spacing lugs keep the 
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clamp concentric with the pipe, making the recess for 
the cement uniform and easy to fill. 

This combination may be used on any steam, water, 
oil, air or ammonia line and on iron, steel, brass or 
copper pipe. The Smooth-On quickly metallizes and in 
doing so expands tightly against and into the leak. The 
tightness is permanent under any temperature and pres- 
sure, because metallized Smooth-On has the same ex- 
pansion co-efficient as the pipe-line metals. The clamp 
can be applied to threaded pipe fittings, valve ends, flange 
connections and inlets and outlets of any pressure con- 
tainer. The clamp strengthens any joint and when 
used at flanges, neither the clamp nor bolt heads inter- 
fere with each other. 


Tool for reaming triple valve 
piston bushings 


HE illustration shows a tool designed for reaming 
the worn bushings in triple valve bodies. The 
range of expansion is from slightly under 3% in. to 
3 9/16 in. The adjusting nut is graduated to read the 
amount of expansion in half thousandths. The reamer 














An expanding reamer for reclaiming the worn bushings in 
triple valve bodies 


blades are expanded parallel to each other while inserted 
to the full depth of the bushing. This tool can be fur- 
nished by the Foster-Johnson Reamer Company, Elk- 
hart, Ind., for almost all types of Westinghouse and New 
York triple valves. 


Oil return wall plate metal 
packing 


HE Garlock Packing Company, Palmyra, New 
York, has placed on the market a new type of 
metal packing which is known by the trade name of the 
Garlock -oil return wall plate metal packing for gas and 


air compressors. It is designed to wipe all oil from the 
compressor piston rod and return it freely to the crank 
case. In addition to the oil wiper feature this packing 
is designed so that it will take care of the vacuum and 
low pressure on certain types of power cylinders. 

The packing is furnished in either a split or solid case 
which is bolted to the partition wall plate after the 
stuffing box is removed. The mechanical details of the 
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packing are shown in the illustration. The pressure- 
vacuum ring which faces the cylinder side of the wall 
plate is shown at A. At B are shown three types of oil 

















The Garlock oil return wall plate metal packing for gas 
and air compressors 


wiper rings. The holes in the bottom half of the split 
case through which the oil returns to the crank case are 
shown at C. 


Morton 36-in. stroke draw-cut 
| shaper 


HE heavy duty draw-cut shaper manufactured by 
the Morton Manufacturing Company, Muskegon 
Heights, Mich., has: a cutting stroke of 36 in. It has 
21 in. of vertical feed and 48 in. of horizontal feed on 
the crossrail. The crossrail can be extended to give 56 









ee 

















Morton 36-in. draw-cut shaper showing the auxiliary top 
table on the knee 


in. of horizontal feed, if desired. All the feeds are auto- 
matic and can be changed while the machine is in oper- 
ation. The crossrail is now raised and lowered by three 
adjustable screws. 
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The clutches and other important parts of the shaper 
are automatically oiled. The shaper does the cutting on 
the draw stroke, thereby drawing the cutting strains 
against the column of the machine. An adjustable back 
bearing transfers the cutting strains to the column. 

The machine will take the various Morton attachments 
for railroad work, except the attachment for slotting 
driving boxes. The machine can be furnished either 
with a belt or motor drive. It is equipped with an ad- 
justable back bearing, auxiliary table, large tee-slotted 
table, swivel base vise, jib crane with a two-speed hoist 
and a set of O.K. tools and holders. 


Mounting fixture for grinding 
reverse gear cylinders 


HE Micro Machine Company, Bettendorf, Iowa, 
has designed a fixture and spindle whieh can 
be used on the swivel table of the Model F. G. Micro 
internal grinder for the grinding of all known types 
of reverse gear cylinders. This fixture has been de- 
signed for rapid set-up and permits the mounting of 

















With this fixture both the reverse cylinder and the circular 
guide may be ground in alinement without the need 
for disassembling 


all types of reverse cylinders not exceeding 30% in. 
long; also cylinders with circular guides attached not 
exceeding an overall length of 59% in. Both the re- 
verse cylinder and the circular guide may be ground 
in alinement without the need for disassembling. As 
soon as the cylinder has been ground, the table is 
swiveled and the circular guide is then ground in aline- 
ment with the reverse cylinder. 


Riehle 1,000,000-lb. testing 


machine 
HE illustration shows a 1,000,000-lb., three ro- 


tating reversed screw type of testing machine, 
built by the Riehle Bros. Testing Machine Company, 
1424 North Ninth street, Philadelphia, Pa., two of which 
are now in use for the testing of large side frames and 
bolsters. The machine will take round specimens in 
tensile tests up to 7 in. in diameter, square up to 5 in. 
and flat specimens up to 5 in. by 7 in. For transverse 
tests it will take specimens up to 12 ft. long and 6 ft. 
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114 in. wide and for compression tests the specimens 
may be 8 ft. long. 

The maximum height, length and width of the ma- 
chine are 28 ft. 834 in., 21 ft. 34 in., and 12 ft. 6 in., 




















Riehle 1,000,000-lb., three rotating reversed screw type 
testing machine 


respectively. The distance between the screws is 6 ft. 
2 in. Twenty-five horsepower is required to pull up to 
capacity at the rate of 2 in. per min. 


Boring and facing machine for 
locomotive driving boxes 


INCE describing the boring and facing machine for 
locomotive driving boxes manufactured by William 
Sellers & Company, Inc., 1600 Hamilton street, Phila- 





| 





















A central oiling system has been installed in the Sellers 
driving box boring and facing machine 


delphia, Pa., on page 379 in the June, 1924, issue of the 
Railway Mechanical Engineer, several improvements 
have been incorporated in its design. The machine is 
now provided with quick power traverse operated by an 
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independent motor for the vertical slide carrying the 
boring bar. The machine is also equipped with a central 
multiple oiling system. A pneumatic crane is also 
furnished for handling the boxes into and out of the 
machine. 


Babbitt pots with corrosion 
resisting vessels 


LECTRICALLY heated pots for melting babbitt 

or solder in railway shops now have vessels that 
are corrosion resisting, which greatly lengthens the life 
of the equipment. These melting pots, manufactured 
by Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., were built according to  sug- 
gestions received from many engineers and master me- 


Typical installation of corrosion resisting babbitt pots 


chanics of various railway companies. Practical tests 
have shown that longer life is being obtained by using 
this high heat resisting alloy for the vessel. It produces 
a fine grained casting, free from pin holes. 

The control of the temperature in these babbit pots 
is automatic. The mercury-actuated thermostat, the con- 
tacts of which may be adjusted over a wide range of 
temperature, keeps the molten metal at exactly the right 
heat. This relieves the workmen of the necessity of 
losing time in controlling the heat input and eliminates 
the danger of too cold or overheated metal when pour- 
ing. 
To accommodate the large ladles used in car shops, 
the pot has a large diameter—16 in.—with a depth of 
10 in. inside. It is designed to hold 500 Ib. of babbitt 
and will melt 300 lb. of 50-50 solder or lead base bab- 
bitt per hour. It operates on 600 volts d.c. with an 
electrical capacity of 14 kw., requiring 6.3 kw. to main- 
tain the molten metal at 900 deg. F. 





WRENCHES.—A numerical index of standard wrenches is c0!- 
tained in the 20th edition of the Williams wrench catalogue is- 
sued by J. H. Williams & Co., Buffalo, N. Y. The “Super- 
rench” break-proof wrenches of chrome molybdenum steel are 
for the first time described in this catalogues. 
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News of the Montn 


A FIRE at the Allegheny shops of the Baltimore & Ohio at 
Pittsburgh, Pa., on April 26, damaged the blacksmith shop, saw- 
mill and roundhouse; estimated total damage, $100,000 or more. 


L. M. Betrs, manager of the closed car section of the. Car 
Service Division of the American Railway Association has ad- 
dressed a circular letter to the railroads in which he says that 
box cars, suitable for transporting grain and food products, are 
used too much for carrying commodities which make the cars 
unfit for this high-class traffic. Mr. Betts says in part: The 


frequency with which good, clean cars are used for loading com- 


modities that leave the floors and sides impregnated with oils, 
grease or offensive odors indicates the necessity for more effective 
instructions and closer supervision. 


Miller medal award 


At the recent annual dinner of the American Welding Society, 
President F. M. Farmer announced the donation of an award, 
the gift of Samuel Wylie Miller, to be presented by the society 
annually in appreciation of work of outstanding merit in advanc- 
ing the art and science of welding. The award is a gold medal, 
which will be known as the Miller medal. Mr. Miller is con- 
sulting engineer of the Union Carbide and Carbon Research 
Laboratories and a past president of the American Welding 
Society. 





Wage statistics for February 

The summary of reports of employees, service, and compensa- 
tion filed by Class I railways with the Interstate Commerce 
Commission for the month of February, 1927, shows a decrease 
in the number of employees of 3,723, or 0.2 per cent, as com- 
pared with the returns for the preceding month. The total as 
of the middle of the month was 1,720,520. The total compensa- 
tion, $228,171,570, shows a decrease of 6.7 per cent, which re- 
sulted principally from the fact that February had 23 working 
days, while January had 25. Compared with the returns for 
February, 1926, the number of employees shows a decrease of 
0.7 per cent, and the total compensation an increase of..0.2 per 
cent. 





New York Central places equipment orders 


The New York Central Lines have bought 60 Hudson type 
heavy passenger locomotives from the American Locomotive 
Company. An experimental locomotive of this type was deliv- 
ered some months ago, since which time it has been thoroughly 
tested in service with the aid of the dynamometer car. A de- 
scription of these locomotives was published in the March issue 
of the Railway Mechanical Engineer, page 1390. The experi- 
mental locomotive has so Satisfactorily met the requirements, 
both in regard to power and to efficiency, that the New York 
Central has now purchased 59 additional locomotives of this type. 

The locomotive and tender, in working order, weigh 610,000 Ib. 
The tender carries 24 tons of coal and 12,500 gallons of water. 
Of these locomotives 50 will be assigned to the New York Cen- 
tral and ten to the Michigan Central. 

The New York Central has also placed orders for 3,500 freight 
cars, 175 passenger train cars and 55 locomotive tenders. 





Meetings and Conventions 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
Clubs. 

Ar-Braxe AssocraTion.—T. L. Burton, acting secretary, 165 Broadway. 
New York. : a . 

American RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS 

Assocration.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
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AMERICAN Raitway Association Division V.— MECHANICAL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
7, 8 and 9, Hotel Windsor, Montreal. 

oo V.—EouieMENT Parntinc Section.—V. R, Hawthorne, 
icago. 
Division VI.—PurcHasEes anp Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN Raitway Toot ForeMEN’s Assocration.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention, Chicago, August 31, 
September 1 and 2. : 

AMERICAN SocieETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B, Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN SOCIETY FOR STEEL TREATMENT.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. : 

AMERICAN SOCIETY FoR TESTING Martertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Socitety.—Miss M. M. Kelly, 29 West Thirty-ninth 
St., New York. . 

ASSOCIATION OF RAILWAy ELECTRICAL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting, Hotel Sherman, Chicago, October 25-28. 

BIRMINGHAM Car ForREMEN AND Car INspPEcTors’ AssociaTIon.—P. H. 
Gillean, 715 South Eightieth Place, Birmingham, Ala. Meeting, 
second Monday in each month at Birmingham, Y. M. C. A. Building. 

Canapian RatLway Crius.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car FoREMEN’s AssOcIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Car FoREMEN’s ASSOCIATION OF St. Louis.—F. D. Wiegmar, 720 North 
23rd St., E. St. Louis, Ill. Regular meeting first Tuesday in each 
month, except June, July and August. 

Car ForEMEN’s CLus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club Building, Los Angeles, Cal. 

CentraL Rartway Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Thursday each month, except June, July 
and August at Hotel Statler, Buffalo. 

Cu1eF INTERCHANGE Car INSPECTORS’ AND Carn FOREMEN’s ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

Cincinnatr Rartway Cius.—D. R. Boyd, 811 Union Central Building. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND RatLway Cuus.—F. L. Frericks, 14416 Adler Ave., Chvsiont, 
Ohio. Meetings first Monday each month, except July, August an 
~~ [ome at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
and. 

INTERNATIONAL RAILWAY _ MASTER BLACKSMITHS’ ASSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, Hotel Lafayette, Buffalo, N. Y., August 16-18, 1927. 

INTERNATIONAL RatLway FvEL AssociaTion.—L. G. Plant Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

INTERNATIONAL RAILWay GENERAL FoREMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. Annual convention Chicago, 
September 6-9, 1927. 

Louisiana Car DEPARTMENT ASSOCIATION.—L. Brownlee, New Orleans, 
La. Meeting third Thursday in each month. 

MASTER BOILERMAKERS’ ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York. 

New Enctanp Rartroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., 

j ‘Boston, Mass. Regular meeting second Tuesday in each month, ex- 
cepting June, July, August and September, Copley-Plaza Hotel, 

oston. 

New YorxK RarLroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings .third Friday in each month, except June, July and August, 
at 29 West: Thirty-ninth St., New York. 

Paciric RatLway Cius.—W. S. Wollner, 64 Pine St., San Francisco, 
Cal. Regular meetings, second Thursday of each month in’ San 
Francisco and Oakland, Cal., alternately. 

RatLway Car DEPARTMENT OrFFIceRs’ ASSOCIATION.—A. S. Sternberg, Belt 
railway. Clearing Station, Chicago. Annual convention Hotel 
Sherman, Chicago, August 23, 24 and 25. 

RAILWAY CLuB oF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and August. 

RatLway Cius or Pittspurcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louis Rartway Cius.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, second Friday in each month, except June, 
July and August. 

SouTHERN AND SOUTHWESTERN RaiLway Cuus.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meeting third Thursday in January, 
March, May, July, September and November. 

Texas Car ForEMEN’s AssociaTion.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month, 
Terminal Hotel bldg., Fort Worth, Tex. 

TRAVELING ENGINEERS’ AssociaTion.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chi- 
cago, September, 1927. 

Western Rartway Ctus.—Bruce V. Crandall, 189 West Madison St., 
Chicago. Regular meetings, third Monday in each month, except 
June, July and August. 
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‘Supply Trade Notes 








The Crosby Steam Gage & Valve Company has moved its Chi- 
cago offices. to 547 West Randolph street. 


The Regan’ Safety. Devices Company has closed its Chicago 


» Office and is now handling business from New York. 


J. de N. Macomb has been appointed assistant to the vice- 
president, in charge of railroad sales of the Inland Steel Com- 
pany, Chicago. 


The National Pneumatic Company, Inc., has removed its New 
York office from 50 Church street to the Graybar building, 420 
Lexington avenue. 


. The Davis Brake Beam Company, Johnstown, Pa., has moved 
its Pittsburgh, Pa., office from 427 Oliver building to its own 


.building, at 418 Sixth avenue. 


The Bird-Archer Company has removed its offices from 33 


‘ Rector street’ to the Corn Exchange Bank building, 1 East Forty- 


second street, New York City. 


The National Railway Appliance Company has removed its 
office from 452 Lexington avenue to the Graybar building, 420 


. Lexington avenue, New York City. 


Arthur C. Langston has retired as an active representative of 
Jenkins Brothers, New York. Mr. Langston has been associated 
with Jenkins Brothers for about thirty years. 


John A. Coakley, assistant to the vice-president of the Ameri- 
can Steel & Wire Company, has been appointed general traffic 
manager,: with headquarters at Cleveland, Ohio. 


The. Harnischfeger Corporation, Milwaukee, Wis., has opened 
an office at 1402 Lexington building, Baltimore, Md., in charge 
of Daniel J. Murphy, formerly manager at Dallas, Tex. 


Charles A. Fisher, vice-president of the Jones & Laughlin 
Steel Corporation, has been elected president, with headquarters 
at: Pittsburgh, Pa., to succeed the late W. Larimer Jones. 


‘The Youngstown Sheet & Tube Company and the Youngstown 
Steel Products Company, Youngstown, Ohio, have moved their 


‘district sales office to suite 214-220 Continental Oil building, Den- 


ver, Colo. 


Harrison W. Wood has joined the service staff of the Quigley 
Furnace Specialties Company, Inc., of New York. Mr. Wood’s 
territory will include the central south and south Atlantic states. 
His headquarters will be at Atlanta, Ga. 


Charles Chandler, assistant engineer of bridges of the Illinois 


Central, has resigned and has become associated with the J. G. 





Brill Company, Philadelphia, Pa., as salesman in the automotive 
car division, with territory in southeastern United States. 


Brazelton,; Wessendorff & Nelms, Inc., 317 Preston avenue, 
Houston, Tex., have been appointed sales agents for the Whiting 
Corporation, Harvey, IIl., to handle the Whiting line of cranes, 
foundry equipment and railroad specialties in southeastern Texas. 


The Pittsburgh Testing Laboratory, Pittsburgh, Pa. has 
opened a new inspection headquarters and physical testing labo- 
ratory at Youngstown, Ohio, in charge of H. L. Christman, who 
has been identified with the testing and inspection profession for 
more than twenty years. 


Frederick H. Thatcher, eastern district sales manager of the 
Worthington Pump & Machinery Corporation, New York, died 
suddenly on May 2 at Cincinnati, Ohio. Mr. Thatcher was born 
in New Canaan, Conn., and was a graduate of Cornell, class of 
1895, in mechanical engineering. He was with the Worthington 
company and its predecessors for thirty years. 


The Wood Conversion Company, Cloquet, Minn., has moved 
its Chicago office to 360 North Michigan avenue. This company 
expects to complete the construction of a Balsam-Wool factory, 
380 ft. by 70 ft., adjacent to the present plant at Cloquet, Minn., 
by March, 1928. It will consist of two stories and a basement 
and will produce 600,000 sq. ft. of Balsam-Wool in 20 hours. 
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Frederick Weston, of the manufacturing. department of the 
Baldwin Locomotive Works at‘:Philadelphia, Pa., and formerly 
in charge of its New York office,-died in Wynwood near Phila- 
delphia, Pa., on April 17, at the age of 49. Mr. Weston grad- 
uated from Yale University with the class of 1900 and had been 
associated with the Baldwin Locomotive Works since his 
graduation. 


Warren S. Abel, purchasing agent of the Yale & Towne Manu- 
facturing Company, Stamford, Conn., died on May 14, at Stam- 
ford. Mr. Abel was born at Bozrah, Conn., on October 25, 1863. 
After the completion of a course at the Eastman Business Col- 
lege at Poughkeepsie and experience in the textile business at 
Norwich, Conn., Mr. Abel entered the service of Yale & Towne 
in 1891. In 1898 he was promoted to purchasing agent. 


The Railway Steel Spring Company, New York, has closed 
its office jn, Norfolk, Va. The business of this district is now 
handled by Ross Anderson, district sales manager for the Ameri- 
can Locomotive Company at Richmond, Va. Mr. Anderson will 
take. over the Spring Company’s. business which for many. years 
had been handled by H. C. Macklin, at Norfolk, Va.. The busi- 
ness of the combined companies will be handled from Mr. Ander- 


-son’s present. address in Richmond, Va. 


R. A. Davidson, western district sales manager of the Lincoln 
Electric Company, Cleveland, Ohio, with headquarters at Chi- 
cago, has resigned to become representative in the machinery de- 
partment of Joseph T. Ryerson & Son, with headquarters at 
St. Louis, Mo. Royal D. Malm, who has had charge of sales 
in the automotive industries of the Lincoln Electric Company, 
with headquarters at Detroit, has been promoted to western dis- 
trict sales manager, with headquarters at Chicago, to succeed 
Mr. Davidson. 


Leon P. Feustman, for many years vice-president of the Worth- 
ington Pump and Machinery Corporation, New York, died on 
April 7 at his home in New York City, at the age of 66. Mr. 

Feustman was born in 


Philadelphia, Pa. on 
May 6, 1861. He was 
graduated from the 


University of Pennsyl- 
vania in 1882 with the 
degree of B.Sc. In 1888, 
Mr. Feustman. went to. 
Mexico for the Con- 
solidated: Smelting & 
Refining. Company and 
later was resident man- 
ager of all that ‘com- 
pany’s affairs.in Mexico. 
In 1900 he went to New 
York to serve in the- 
home office of the com- 
pany. For the follow- 
ing three years he was. 
closely connected with 
some of the important 
Guggenheim enterprises,. 
and left that organiza-- 
tion in 1903 to become vice-president of the Power & Mining. 
Machinery Company. Four years later he was elected vice-presi- 
dent and general manager of the International Steam Pump Com- 
pany with which the Power & Mining Machinery Company was. 
merged, and which through a reorganization in 1914 became 
known as the Worthington Pump and Machinery Corporation, 
Mr. Feustman serving with the latter company as vice-president 
until he retired a short time before his death. 





L. P. Feustman 


J.P. Alexander, manager of the New Haven, Conn., branch: 
office of the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has been appointed Boston manager in 
charge of all sales and service in New England, with headquarters. 
at Boston, Mass. Mr. Alexander has been associated with the 
Westinghouse company for twenty years. George H. Cox, New 
England manager for the past eight years, has been appoinied' 
sales manager at the South Philadelphia Westinghouse Wor's, 


‘in charge of the sales of all' the products manufactured at tliat 


plant, including steam turbines, condensers, Diesel engines, hice 
The Westinghouse Electric & Manufacturing Company on Apri! 26: 
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opened its new Westinghouse building at 267 North Pennsylvania 
avenue, Wilkes-Barre, Pa. The sales department, formerly in 
the Miners Bank building, is now on the second floor of the new 
building and the entire first floor is occupied by the service shop, 
which is equipped with the latest design of tools and equipment. 


The Prest-O-Lite Company, Inc., has sold the storage battery 
branch of its business to The Prest-O-Lite Storage Battery Cor- 
poration, a new company whose entire capital stock is owned by 
the Automotive Battery Corporation of New York. That por- 
tion of the Indianapolis plant of The Prest-O-Lite Company, 
Inc., used for the manufacture of storage batteries has been 
leased to the new company. The Prest-O-Lite Company, Inc., 
will continue the manufacture and sale of acetylene gas for use 
in the oxy-acetylene process of welding and cutting metals, auto- 
mobile lighting, lead burning and similar industrial agencies. 


William Goodman, vice-president in charge of manufacturing 
of the Worthington Pump and Machinery Corporation, New 
York, died in the Manhattan Eye, Ear and Throat Hospital in 
New York City on 
April 21. He was born 
in Cincinnati, O., 52 
years ago. After grad- 
uating from Harvard in 
1896, ‘he entered the en- 
gineering department of 
the Laidlaw, Dunn, 
Gordon Company of 
Cincinnati, and, when 
that organization was 
absorbed by the Worth- 
ington Corporation, Mr. 
Goodman became gen- 
eral manager of the 
Cincinnati branch. He 
was transferred to New 
York in 1918 as assist- 
ant to the vice-presi- 
dent, .and four years 
later was elected vice- 
president. Under the 
supervision of Mr. 
Goodman, the Worthington corporation’s engineers developed the 
new double-acting Diesel engine which the United States Ship- 
ping Board adopted for some of its ships. The feather valve 
air compressors and other engineering devices were also devel- 
oped under his direction. Mr. Goodman was on active duty in 
the Spanish-American War as an ensign in the Navy, and during 
the World War offered his services as an engineer and was 
placed in charge of the manufacturing of munitions at the Worth- 
ington plant, Hazleton, Pa. 





W. Goodman 


E. W. Davis, representative of the Westinghouse Air Brake 
Company, Boston, Mass., has been promoted to southwestern 
manager, with headquarters at St. Louis, Mo., and Raymond 
Boiselle, representative 
in the Pittsburgh dis- 
trict, has been trans- 
ferred as representative 
to Boston, Mass., to 
succeed Mr. Davis. E. 
W. Davis was gradu- 
ated from Purdue Uni- 
versity with the me- 
chanical engineering 
class of 1902. He 
served for several years 
with the Atchison, To- 
peka & Santa Fe, the 
Chicago, Burlington & 
Quincy and a number 
of industrial organiza- 
tions, including the 
Westinghouse Auto- 
matic Steam Coupler 
Company. ‘He entered 
the employ of the 
WestinghouseAir 
Brake Company in 1908 as inspector, and later served as assistant 
district engineer at New York. In 1919 he was appointed repre- 
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sentative of the Westinghouse Traction Brake Company at the 
same place, and since 1922 served as representative at Boston. 
Raymond Boiselle received his mechanical engineering education 
at the University of Illinois. He served on the Missouri Pacific, 
the Atchison, Topeka & Santa Fe and the Chicago, Rock Island 
& Pacific. Entering the service of the Westinghouse Air Brake 
Company in 1912, he was employed in the test department until 
1917. During the World War he served as first lieutenant and 
captain, Aerial Armament Division, overseas, returning to the 
Westinghouse service as mechanical expert in the southwestern 
district, where he remained until 1923, since which time he has 
been representative in the Pittsburgh district. 


C. B. Woodworth has been appointed manager of the western 
division of the Vanadium Corporation of America, with head- 
quarters in the Straus building, Chicago. Mr. Woodworth was 
graduated in mechanical engineering from Purdue University in 
1907. From then until 1916 he served with the mechanical de- 
partments of the Wabash and the Baltimore & Ohio, passing 
through various grades from machinist to general foreman of the 
Mt. Clare shops of-the Baltimore & Ohio. He then entered the 
employ of the American Arch Company, with whom he re- 
mained until 1918, when he was commissioned captain of engi- 
neers, U. S. Army. He served fifteen months with the A. E. F. 
on railroad work in France. Upon his return to this country he 
joined the foreign sales department of the American Locomotive 
Company, and spent six years in the Argentine and Brazil en- 
gaged in sales and service work. From 1926 until his present 
appointment he was with the Premier Staybolt Company as 
special technical representative. 


Manning, Maxwell & Moore, Inc. 


Manning, Maxwell & Moore, Inc., is engaged in an extensive 
program of development covering new and special machinery of 
various: kinds as well as new devices of other characters, notably 
an entirely new form of gearing to be used for automobile differ- 
entials and other purposes. It has acquired the entire line of 
heavy machine tools formerly manufactured by the Detrick & 
Harvey Machine Company of Baltimore, and also the Beaman & 
Smith line of milling machines and special production machines 
for automotive and other operations, which line was formerly 
manufactured at Providence, R. I. It has taken over these lines 
completely, including good-will, patterns, drawings, etc., and will 
develop and produce them at the plant of the Putnam Machine 
Company, Fitchburg, Mass. 


The program necessitates devoting its entire selling efforts and 
general resources to its own lines, and, therefore, it is discontinu- 
ing the sale of machine tools for other manufacturers with excep- 
tions noted below. The branch offices at Birmingham, Philadel- 
phia, Buffalo, Boston and Cleveland will be closed, but expert 
direct representatives will be located in those territories to con- 
duct sales and service of Putnam tools including the new lines 
and developments, and products of the Shaw Crane plant. 


The Chicago office will be continued as a department of Man- 
ning, Maxwell & Moore, Inc., under the management of R. S. 
Dean, and in that territory a selected line of machine tools will 
be handled in addition to products of the Putnam and Shaw 
plants. 


In the Pittsburgh territory Norman Allderdice, formerly sales 
manager for Manning, Maxwell & Moore, Inc., has organized a 
machine selling company to be known as the Arch Machinery 
Company and arrangements have been made for that company to 
act as sales agents for products of the Putnam Machine Com- 
pany and in certain areas products of the Shaw Crane Works. 

Both manufacturing and sales operations of the Putnam and 
Shaw plants of Manning, Maxwell & Moore, Inc., will be under 
the executive direction of Frank J. Baumis, who is vice-president 
of Manning, Maxwell & Moore, Inc., and president of the Put- 
nam Machine Company. Joseph Wainwright will be general 
sales manager of machinery sales, and W. B. Clark will be 
general sales manager of crane sales. 

Manning, Maxwell & Moore, Inc., will continue to act as ex- 
clusive sales agents in the railroad trade for the Monarch Ma- 
chine Tool Company and the Amplex Machinery Company. 

The Ashcroft-Hancock-Consolidated, and other steam special- 
ties manufacturing and ‘sales activities of Manning, Maxwell & 
Moore, Inc., are in no way affected by these changes. 
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J. C. MENGEL, master mechanic of the Altoona, Pa., machine 
shops of the Pennsylvania, has been appointed assistant to the 
works manager. 


Joun W. GrirFiTHs has been appointed superintendent of mo- 
tive power of the Guantanamo Western, with headquarters at 
Guantanamo, Cuba. 


WittiamM Lanpess, chief electrician in charge of electrical 
maintenance of the Chicago Union Station Company at Chicago, 
has been promoted to assistant mechanical superintendent with 
supervision over all mechanical and electrical matters. 


C. B. Situ, who has been appointed engineer of tests of the 
Boston & Maine, with headquarters at Billerica shops, North 
Billerica, Mass., was born on November 28, 1867, at Montgomery, 
Vt. He attended Col- 
gate Academy, Hamil- 
ton, N. Y., and was 
graduated in mechan- 
ical engineering from 
Worcester Polytechnic 
Institute in 1888. He 
entered railroad service 
in 1895 as assistant chief 
draftsman for the Bos- 
ton & Maine. Four 
years: later he was ap- 
pointed chief draftsman 
and, in 1901, became 
master mechanic of the 
Boston shops. He re- 
mained in this capacity 
until 1906, when he 
was appointed mechan- 
ical engineer, which 
position he held until 
January of the current 
year, when he was ap- 
pointed assistant to the mechanical superintendent. This position 
he held at the time of his recent appointment as engineer of tests. 
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Master Mechanics and Road Foremen 


Watter H. OHNESORGE, master mechanic of the Connecticut 
River, White Mountains and Passenger divisions of the Boston & 
Maine at Springfield, Mass., has been appointed master mechanic 
of the Fitchburg-Berk- 
shire division, with 
headquarters at East 
Deerfield, Mass. Mr. 
Ohnesorge was born on 
July 12, 1885, at Du- 
buque, Ia. He entered 
the employ of the Chi- 
cago, Milwaukee & St. 
Paul at Dubuque in 
April, 1902, as a ma- 
chinist apprentice. He 
completed his appren- 
ticeship in 1906 and 
after working at vari- 
ous places cn different 
railroads. returned to 
the C. M. & St. P. as 
a machinist in 1908. In 
1917, after serving as a 
machinist at McGregor, 
Ia., Miles City, Mont., 
and Seattle, Wash., he 
was appointed roundhouse foreman at Othello, Wash. In June, 
1920, he was appointed general foreman in charge of locomotive 
sbops and enginehouse at Miles City, and in January, 1922, 
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transferred to shops at Austin, Minn. In January, 1924, he be- 
came general foreman of the Western Maryland at Cumberland, 
Md.; in August, 1925, enginehouse foreman of the Boston & 
Maine at Westboro, N. H.; in March, 1926, general foreman in 
charge of shops at Mechanicsville, N. Y., and in February of 
this year, master mechanic at Springfield. 


O. N. EpmMonpson, general foreman of the Juniata erecting 
and machine shops, has been appointed master mechanic of the 
Altoona, Pa., machine shops of the Pennsylvania, succeeding J. C. 
Mengel. 


Shop and Engine House 


J. B. Harwarp has been appointed general foreman of the 
Baltimore & Ohio, with headquarters at New Castle, Pa. 


O. Bennett has been promoted to night boilermaker foreman 
of the Baltimore & Ohio, with headquarters at Willard, Ohio. 


G. A. WYMAN, superintendent of the Concord, Mass., shop of 
the Boston & Maine, has retired after 43 years’ service on that 
road. Mr. Wyman started in the mechanical department of the 
B. & M. at Boston in 1884. He served as fireman on the Port- 
land division; traveling engineer on the Southern division, and 
general air brake inspector. In 1913 he went to Concord as 
master mechanic of the Southern division, and in 1915 was ap- 
pointed shop superintendent. Mr. Wyman is 62 years old. 


Car Department 


E. M. Jenkins, chief draftsman, car department, of the Dela- 
ware, Lackawanna & Western, has been appointed master car 
builder with headquarters at Scranton, Pa., succeeding P. Alquist, 
deceased. 


Purchases and Stores 


E. A. WorKMAN, stores manager of the Central of New Jersey 
at New York, has been appointed manager of purchases and 
stores of the recently consolidated purchasing and stores depart- 
ment. C. B. Williams, purchasing agent at New York, has been 
granted an extended leave of absence on account of ill-health. 


Obituary 


S. P. ALguist, master car builder of the Delaware, Lacka- 
wanna & Western, with headquarters at Scranton, Pa., died sud- 
denly on May 4 on a Michigan Central train while en route to 
Grand Rapids, Mich. 
The death was due to 
heart trouble, following 
an extended attack of 
grippe. Mr. Alquist 
was born on May 10, 
1874, in Sweden. He 
was educated in the 
grade schools and 
Y. M. C. A. night 
schools. His first work 
for a railroad was with 
the Illinois Central as 
car repairer at Memphis, 
Tenn., in which service 
he began on February 
4, 1895. Following that 
he was interchange in- 
spector for that road 
from 1897 to 1900. He 
then became assistant 
general foreman of car 
repairs, a position he 
held until 1905, when he was appointed district general fore- 
man. In 1910 he was appointed general foreman of the car de- 
partment of the Cincinnati, Dayton & Hamilton, and in Novem- 
ber, 1911, he was appointed general foreman and chief inspector 
of the car department of the Pere Marquette. He left that road 
to become superintendent of the car department of the Missouri- 
Kansas-Texas, returning to the Pere Marquette in 1917 as master 
car builder, a position he held until he was appointed master car 
builder of the Delaware, Lackawanna in July, 1924. He held 
ihat position until the time of his death. 
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